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KDUSSELDOftF.tne 


Special 
Machinery 

FOR  MAKING 

Bolts,    Nuts,     Rivets, 
Insulator    Brackets, 
Horse-Shoes, 
Horse-Shoe    Nails, 
Calkins,    and 
Similar    Forgings. 


ROLLING      MACHINE    FOR 
IRON    SCREW    THREAD. 


Match  &  Match  Box 

MACHINERY. 


Sole  Speciality  since  establishment  in  1855  of 


A.    ROLLER,  Engineer, 


Cable  A  ' 
•Phosphoros.  Berlin 


BERLIN    N.20,    GERMANY. 

Catalogues    and    Estimates    for  Complete    Plants    Free    on    Application. 
REFERENCES     TO     MATCH     MANUFACTURERS     AM.     OVER     THE     WORLD. 


PATENT  PAPER  PINIONS 

FOR    NOISELESS   MOTOR    DRIVES. 

MACHINE-CUT   GEARS 

OF    AIL    DESCRIPTIONS. 

THE    REM)    GEAR    CO., 

Linwood,    PAISLEY. 


0/»\JN  EVERY   SIZE   FOR    y*     O 

.-♦-  ><  V^<f       EnBli8h  Stocl 


The    80 

Product  of  a        jy 


WOWKi.    ^vTl. 


X>>   ^c 


throughout 


c 


\\y>KNUZDEN  BROOr^^^>£^■^ 

BLACKBURN 
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Mr.  G.  H.  HUGHES,  M.I.Mech.E., 

Consulting  and  Organising  Engineer  for  Water 
Works  and  Industrial   Undertakings, 

19,    OLD    QUEEN    ST.,    WESTMINSTER,    S.W. 

Telephone  No.:  5754  Bank.  Write  for  particulars. 

A.   MOUNT=HAES, 

M.I.Mech.E.,   M.I.M.E., 

Consulting  and  Mining  Engineer  for  Ore   Dressing 

Plants  of  All  Classes. 

II.  IRONMONGER  LANE.  LONDON.  E.C. 

Tel.  Address  :  "  DRESSINGS,  London."        Telephone.  No.  :  -';;  Central. 


Patentee! 
and 

Manufacturers: 


INSULATORS 

SUITABLE  FOR 

BUSHINGS, 

NIPPLES, 

SWITCH 

HANDLES. 

And  other  small 
lator  Fittings 

EBONESTOS  MANUFACTURING  CO., 

22,     Rosoman     Street,     Clerkenwell,     LONDON,     E.C. 

Second  Edition,  Revised.    Price  7s.  6rf. 

DEPRECIATION     OF    FACTORIES,    Mines, 
and  Industrial  Undertakings,   and  their  Valuation.    With   Tablts 
and  Examples. 

By  EWING  MATHESON,  M.Inst.C.fcO. 

The  Principles  which  should  guide  the  Writing  off  for  wear  and 
tear,  Obsolete  plant :  Terminable  or  wasting  properties ;  Effect  on 
ncome-tax;  Value  defined  as  for  Compulsory  purchase ;  Going  concern 
r  dismantled  ;  Rateable  value,  rental  value. 

••A  successful  attempt  to  systematise  existing  information  and  to  make  it 
■OSMble  to  arrive  at  uniformity  and  accuracy  in  making  up  balance  sheets  for 
valuations.     The  work  is  unique  of  its  kind. "—1  he  Engineer. 

E.  &  F.   N.   SPON.    12S.   Strand.    London. 

JOSEPH  BOOTH  BROS..  LTD.,  See  next 

RODLEY.    LEEDS.  weeK. 

LIFTING    MACHINERY. 

THOS.    W.    WARD.  See  Page 

alb:on  works,  ...  17 

sheffield. 

MACHINE    TOOLS. 

THE    SHANNON,    LTD..'  See  Page 

KopemaKer  St.,  London,  E.C.  6°- 

OFFICE    APPLIANCES. 

Have  you  seen  our  Advertisement 
on  page    &a     49  ?    A   glance  at  it 
may   save  you   £500   per  annum. — 
ED.   BENNIS   &  CO.,  Ltd.,     BOLTON. 


Miscellaneous 


PAGE    6    ROWLINGSON, 

Chartered  Patent  Agents. 

Handbook    ot     Information     Free. 
28,    NEW     BRIDGE    STREET.    LONDON.    E.C, 

And  14,  St.  Ann's  Square,  Manchester. 


rp       a 


McINNES-DOBBIE' 
INDICATORS. 

In  Two  t^pes :  External  and 

Enclosed  Pressure  Springs. 

Each  made  id  several  forms  and  sizes 

to    suit    all    speeds    and     pressures. 

Special  Indicators  for  Gas,  Winding, 

and  Ammonia  Engines,  and  for 

Motor-Cars. 


DOBBIE,  MclNNES,  LIMITED, 

ich.     45,  BOTHWELL  ST.,  GLASGOW. 


"Oogie   Locomotives 

JD,     number  of  these  Engines 
NORMAL   GAUGE.— Kor  full  pi 
the   HAGAN'S   LOCOMOTIVE 

or  Short  Curves.     A  large 

have  been  built  to  NARROW  and  to 
rticulars,  and  for  Licences.  4c,  address 
WORKS,  ERFURT,  GERMANY. 

Melville  and  Macalpine,  Consulting  Engineers 
and  NAVAL  ARCHITECTS, 
615,  Walnut  Street,  Philadelphia,  Pa.,  U.S.A. 
Rear-Admiral    GeoROE    W.    Melville,    Ex-Engineer-in-Chief    of   the 
United  States  Navy,  and  John  H.  Macalpine,  having  a  very  extensive 
acquaintance  in  the  best  engineering  circles  in  the  United  States.  Britain, 
and  the  Continent  of  Europe. especially  SolicitInternational  BrsiNE^- 

MOULDERS'   LETTERS  AND  FIGURES. 

Marks,  Name  Stamps,  Branding;  Irons,  Sets  of 
Letter  and  Figure  Punches,  Brass  Labels  and 
Time  Checks.  Embossing  Presses.  Dies  and 
Seals.  Brass  Name  Plates.  Stencil  Plates,  India 
Rubber  Stamps. 

EDWARD     PRYOR     &    SON, 

68,  West  Street,  SHEFFIELD. 


HARTNESS 

FLAT  TURRET  LATHE 


Tho  only  Turret  Lathe  with  Cross  Sliding  Head. 

JONES  &  LAMSON  MACHINE  CO., 

"JUBILBB    UUILDINOS," 

97,  Queen  Victoria  Street,  LONDON. 
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VHHMSTlf        Miscellaneous 


I  WANT  A  POSITION 

as  your  Advertisement  Manager. 

SALARY  REQUIRED  5    PER  ANNUM. 

I  will  give  my  services  FREE  for  the  first  month,  if 
-.on  will  send. 1  pennj  stamp  to  defray  my  travelling  expenses 
The  BRITISH  ADVERTISER, 
Queen  Anne's  Chambers,  WESTMINISTER.  SW 

Heating     Apparatus 

BOILERS 


$.y    VERTICAL  STEAM  BOILERS 

Apply  for  Catalogue, 


4 


l       "CAMPBELL 

£  CAS  ENCINES  *  SUCTION  PLANTS,  J 


OIL  ENCINES  &  PUMPS. 


SOLE  MAKERS- 


>  THE  CAMPBELL  GAS  ENGINE  CO., 

W  Halifax,    England.       Limited, 

ff  London  Office—  Glasgow  Office- 

<  114,  Tooley  Street.  S.E.  104,  Bath  S 


J.    FREDK.    MELLING, 

14,  Park  Row,  LEEDS,  England. 

Iron  &  Steel  Bars,  Plates,  Sheets, 
Girders,  Channels,  Angles,  Rails, 
Blooms,  Billets,  &   Slabs. 

Telegrams:   "  Leoation,    Leeds." 


Write  for 
Section  Lilts 
and  Prices. 


j  TOMEY  &■  SOU'S 
— 3  Eureka  Gauge  Glass 

1 ■  S^tStaBl  .SMtO^P     -. 

S  Ss3         1833      —*$   .'■ 
33  1RM  I  NGH  AM. 


A  NEW  CAUCE  CUSS- 

■ 

S.H.P. 


For  High  Prtatur* 
Boiler, 


I  NEW    BOILERS  % 

READY    FOR    PROMPT    DELIVERY.  J 

s 

» 
» 

[ 

I 
I 

» 

*  JOHN  THOMPSON,  Wolverhampton.  % 

♦  * 

P9999999lt9999999999¥99*99999:**9*999» 


n 

L.                  Wot 

■ 

One  Thompson 

Boiler 

by  8  ft.  6  in. 

6a  lb. 

Three        ,. 

-,o  It. 

,,    8  it.  '■  hi 

..    [20  lb. 

One            ,, 

,, 

„    8  ft.  0  in. 

,.    I""  lb. 

Three        . , 

30  it. 

.,   8  ft. 

..     I20lb. 

Six 

,,   8  ft. 

,.    ioo  lb. 

Oni 

. 

..    14"  lb. 

One  Cornish 

20  ft. 

,.   5  ft. 

,,    too  lb 

All  sizes  -I  Vertical  Boilei 

from  2  lo  20 

DO    YOU    WANT    ANY 

Press    Tools,  Jigs, 

Cutters,  Rimers, 

Gauges  7 

nd  your  requirements,  and 

A.  FENGL  &  CO., 

ALTRINCHAM, 


Inventors'    Model,  Worked    Out 
and  Manufactured. 

STAMPINGS   TO  TRADl 

Telegram     "Fei  icham." 


SUDDEOTSCHE  KABELWERKE  A.-C,  Mannheim, 


(SYSTEM     BERTHOUD    BOREL. 


GERMANY, 


Contractors  to  the  Imperial  German  Postal  Authorities 


Silk-Covered 
Copper   Wires 


TELEPHONE    CABLES. 

Witl.   I  .  Insulation. 

LEAD-COVERED  CABLES 

I-,,,    .:.   i  ■  ip  to  40,000  »olti 
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"ZEC0" 
Brand. 


Blue  Planished  and  Glazed 
Steel  Sheets  for  Lagging 

and  Covering  generally. 


ZEITZ  &  Co.,  21,  Lime  St.,  London,  E.C. 


^e  "SHAW" 


Patent  Steam 
Valves  .  . 


With  Renewable  Seats,  Interchangeable 
Concentric  Valve,  Compound  Packing 
to  Spindle.  Special  Metal,  and  High- 
Class  Workmanship. 


Try    Them   !      Sent  on  Approval. 

A)-"^--       Write  tor  particulars  of  these  and  other 
W-?         Specialities  for  High  Pressure  Steam. 

JOSEPH  SHAW.  AlbeBrtDw^s.HUDDERSFlELD 

JOHN  GIBBS&SON 

Ventilating  Engineers, 

80,    JUKE    STREET, 

LIVERPOOL. 

Say  Advertising  does  not  pay. 

SEE  OUR  ILLUSTRATED 
ADVERTISEMENT  NEXT 
w  E  r.V . 


Refuse  Destructors. 


Write    for    particulars    to . 


HEENAN  &  FROUDE,  Limited, 

4,  Chapel  Walks,  MANCHESTER. 

Works:     MANCHESTER  and  WORCESTER. 


ED.  BRAND,"* 


35,  ShaKespeare  St. 
ANCHESTER. 


INQUIRIES 
SOLICITED. 


"  Filieres, 


Wire-Drawing  Machii 


Modern   Wire=WorKing    Machinery, 

Complete  Wire-Drawing    Plants.  Draw  Benches. 
Galvanising.    Tinning,     and     Annealing     Plants. 


WEST  PASGAGOULA  CREOSOTING  WORKS, 

WEST  PASCAQOULA,  MISS.,  U.S.A. 

Situated  on  Pascagoula  Bay  and  on  the  line  or  the  Louisville  and  Nash- 
ville Railroad.  These  works  have  been  in  operation  for  more  than  twenty* 
six  years.  ORDERS  f„r  Creosoted  Piles.  Telegraph  Poles.  Cross  Arms. 
Electric  Conduits.  Paving  Blocks.  Sawed  Tiles,  and  Timber  PROMPTLY 
EXECUTED.  New  cylinders,  115  ft  long  Capacity,  one  million  feet 
per  month.  ABC  Code  used  Cable  address  :  Pierre.  West  Pascagoula, 
Miss—  Ad.lress  ,INO.  B    I  IN  DSF.Y.  Superintendent 


The 


Scotch  &   Irish  Oxygen  Co.,  Ltd., 

ROSEHILL  WORKS.  GLASGOW. 

Valves   for  Cas  Bottles,  Refrigerating   Plant,  etc., 
in  Bronze,  Steel,  and  Aluminium. 

Reduclnc  Valves.  Keys,   and    aU   Fittings   for  Compressed  Ghk. 


I  Hack  Saw  Blades  $ 

"  H.  G.  TV 

(High  Grade  Throughout.) 

X    Proved  BEST  by  Independent  TEST.  X 

„,„  Lists  and  Samples    h'ree.  \t 

I  BEANLAND,  PERKIN  £  Co.,  - 

::!  2  to  8,   Neville  Street,   LEEDS.  If 


DRUM 


Write  tor  Catalogue  6$ 


Section  of  "Drum  '  Pump. 


J» 


POSITIVE     ACTION 

NO     VALVES. 
HIGH      EFFICIENCY. 

drlUvT 

engineering  co., 

33,  Brook  St., 

BRADFORD. 
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CONTRACTS. 

BRISTOL  DOCKS.  NEW  DOCK  WORKS. 
aVonmouth. 
fender  chains. 
The  I)  >l  the  City  and  Countyof  Bristol  are  pre- 
paredt'.  forth,  CONSTRUCTION  DELIVERY, 
ERECTING  IN  I'L.M  1  .in..  M.MXTENAN(  E  for  rwelve  Months 
after  Erect..  ■'  1  1  '.hi  I;  CHAINS  foi  the  Entrance  Lock  of  the 
K,.ytiK..  '  struction  al  AvonmoutB, in 

the  l'ort..i  1  „,■,,- 

1    .  ,  Win  ling  Engines,  Relieving  Gear, 

Chains.  Capstans,  and  all  detailsia  connection  therewith. 
Oi      ind         .    Nove et    list,    19   >,   coplei   ..1    the    Specification, 

Sl.heduL  1  inder,  Form  of  Contract,  and  Copies 

,,,  1  ,„,(,,„•.  I  lined    In .111   tin     undersigned   on   pro- 

duction  of  a  receipt  from  the  Secrelarj  of  the  Docks  Committee,  showing 
thatadepi  0  paid    11  to e,  19,  Queen  Square 

The  deposit  will  be  returned  to  bona  fide  Tenderers  hereafter. 

1'tnders  must  be  en.  ■  ■  .s,  .1  in  a  sealed  envel..|>.  .endorsed  "  Under  lor 

hender Chains    and  addressed  to  the  Secretary  of  the  Docks  Committee, 

...ecu  Square,  Bristol,  and  must  be  delivered   to   him 

ary  documents  before  ten  a.m.  on!  nursaay, 

The  Docks 'Committee  of  the  Council  of  the  City  and  County  of 
Bristol  do  not  bind  themselves  to  accept  the  lowest  or  any  lendei 

\V  .  \\  .  S'Jl'  IKt, 

Engineer  s  Office,  Cumberland  Road,  Engineer. 

Bliste 

POPLAR  UNION.— The  Guardians  of  the 
Poor  of  the  Poplar  Union  ..re  prepared  to  receive  TENDERS  for 
tlieSuppiv  and  Hi,  lion  ..1  the  following  PLANT  at  the  Children  s 
Homes  an,    5cl  e  of  erection  at  Hutton,  Essex  :— 

Section  X.  STEAM   ENGINES    DYNAMOS,  PIPEWORK,  &c. 
V    Parti.  MAIN  SWITCHBOARD,  WIRING,  MOTORS, 
,\. . 
Part;     FIRE         ALARMS,        TELEPHONES,      and 
ELECTRIC    BELLS, 
p       ns  desirou    ol    tendering  may  obtain  the  General  CondiUons, 
d  Schedules,  and  inspect  Plans  at  tlu   Offices  ol  th< 
OS     T.    SNELI..    MInst.C.E..  Suffolk 
Hill,  Cannon  Street,  E.C.,  between  the 
d    .it.  1  Novemba    aist.  upon  depositing  in 
gold  the  sum  ol   £ic  lor  Section  X.  and  £apfor  Section  Y, 
which  sum  will  be  returned  upon  receipt  of  Iwmi  fide  Tenders. 

Contractrr-  will  be  required  to  pay  all  workmen  employed  the  trade 
union  rati  the  hours  of  labour  current  in  the 

Sealed  1  1  ■  ■■  ■'  ■"'''"    ■"'  l0  me>  aie  to  be 

six  o'clock  p.m.  on  Wednesday. 
Decembi  "  'hey  will  be  opened  at  a  meeting    ..1  the 

Guardians.  .  ,.      , 

The  Guardians  do  not  bind  themselves  to  accepl   the  lowest  or  any 

G.HERBERT  LOUGH, 

Clerk  to  the  Guardians. 
Guards  ppei  North  Street, 

th,  1005. 


Mi  ENGINEERS. 
W  1 1  1  RWI  IRKS   PUMPING    PLAN  I. 

THEWIDNES  CORPORATION   INVITE 
1   pp]  \   and  EREi   1  [ON  ol  a  TRIPLE- 
EXPANSION  ENGINE,  with  20-in.  deep  Borehole  and  Force  Pump! 
glng  three  million  gallons  per  diem  against  a  total 

.  ondil  on  ,  and  Plans  maybe  had  on 
I.Inst.C]     W  dnes, 011  payment  of  Two 

Guinea  "  receipt  of  a  /on,,  fide  Tender. 

Tenders, addressed  lo  thi    I     ail     an  ol  theWatei  Comm 

:.,    ,1,  llvered  at  thi     I  own   Hall. 
December  sth, 
By  order. 

H.  S.  OPPENHEIM, 
Widnes.  November  1st  Town  Clerk. 

GREAT    NORTHERN    RAILWAY    COM- 
PANY (IRELAND) 
ineDiectorsan  I        DERS  foi   the  SUPPLY 

1   the  Com- 

,1  return 

d  with  the 
m     id  ly,  December  ill.    1 

Tender. 


THE    RURAL   DISTRICT   COUNCIL  OF 
CHELMSH  IRD 
I XI, A  1  ESTONE  WATERWORKS.     PUMPING  M  VCHINERY 
The   above-named   Council    invite  TENDERS  ioi    MAKING,    DI 
L1VERING,    SETTING    To   WORK,  and   MAINTAINING  in  good 
order  for  si-,  months,  al  their  Waterworks   Pumping  Station,   Inc.aU 
1    ,ol  :— 
One  HORIZONTAL  <.AS   ENGINE,  with  Suction    Gas-Pro 

.In.  i  i  Plant. 
One  Two-tbrou    DEEP-WELL    PUMI  ,i  ions  per 

hour  capacity. 
TWO  Sets  Oi  Treble  Ram  FORCE   PUMPS,  I  ich  ol  5.000  gallon 
per  hour  capacity. 

\i Taking  Out  and  Altering  a  B  ireH       R< 

and  Refixing  an   Oil    Engine    togethei    with   all   i irj    Hearing 

Pines,  Valves  and  Fittings. 

Drawings,  and  a  i  op;  ol  the  '  li  n< 
Form  of  Tender,  maj    be  obtained  al   Ihe  oi: ..  ,      i   the  Engineer  on 
deposit  of  ii  (cheque  ,  nlvl.  which  will  be  r, 

ether  with    the    Drawings,  Conditions,  and 
Sp  ■  n,  ation. 

Tenders  to  reach  the  undersigned  not  later  tl  in  n         on  Friday,  the 
istdayofDi  'TenderforPumping'Macbinery. 

The  Council  do  not  bind  themselves  lo  accept   the  lowest  or  anj 
Tender. 

[AMES  DEWHIRSi     \  M  I  ME.. 

Avenue  I  I.  .     I iclmsford,  Engineer. 

November  Bth,  ■ 

THK     DUBLIN     UNITED    TRAMWAYS 
,  .    I  PANY  li-,  ...  LIMITED 
The  Company  is  prepared   to  receive  Tenders  foi    the  Supply   ol 
GENERAl    STORES,  including  Car   Fittings,   lr,.n.   Steel,  Castings 

Oils.  Paints  i, 1. 1 s.    li.nsl,,.    In, union  .  Electrical 

Supplies  Timber,  etc,  for  the  year  ending  December 

Formsol   tendcrfprici   zs.  each). Conditions,  and  all  informal   >. 
he  obtain,,  seen,  al  the    Secretary's    Office,  9,  Upper 

Sa,  l.vi'le  Stie,  t.  Dublin    ir.  ,n    ,lli  to       nd  \  ■ 

i ,     i,  .:,  ,1  .111,1  in., 1  Ltd  on  the  outside     1 

...  to  be  lodged  with  me  on  or  befon  --" 

Xoveinber  instant, 

By  order. 

K   S.  1  RESI1  iax.  Secretary. 
.,,  Uppei  Sackville  Street,  Dublin    1 

THE  SOUTH    INDIAN    RAILWAY   COM 
PANY,  LIMITED,  is  pieparcd  to  receive  TENDERS  for  the 
SUPPI  Y  "i 

,      ROLI  ING  STOCK  d  Goods  Wagons. 

j.     Will   ELS  and  AXI   I       - 

I     LAMINATED  Bl    1RING  SPRINGS 

;,.    Ri  11  if  ING    .v      aboul  is  tons. 

ind  Forms  of  Tender  may  be  obtained  at  the  Company 

Tenders,  thi    Company,  marked  "  fcndci    for  Rolling 

Stock,  be  must  be  lell  rslgned  not 

I ..,,.,  [nan  1  •    i'cIocV  no  n  of  Tuesday,  thi  ..  [905 

II,,   .  ound  to  a.cept  the  lowesl  ■>:  .in.  Tender. 

A    cbai  ge.  wlii.li  will    not    be    ieturned,wj 

copvnf  Spec  Ification  (1)  and  of  1  ema 

Copies    1         1  ■  btained  al   thi  ■ 

II  1  ■.!,-,  ci  eet,  Westminster,  on 

r     . 

Ill  X K N     W.    Mi    M  \N 

Managing  Director. 

I 
....  eet, I  1 

V       iihcr  loth.  1005. 


E, 


Asr 

Indi. 


INDIAN     RAILWAY— The     Eas 

ENDEE 


SUPPI  v    in. 1  DEI  i\  I  R\ 

.  11  w  i.iiri.il  I    IRON 

BELTING    in 
INI     Bfi 

11  twelvi 
fhe  Conn  ihe  rigl 

1 

returned. 

1 
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Contracts  and  Appointments  Open 


THE     SOUTHERN     MAHRATTA 
RAILWAY    COMPANY,    LIMITED. 
The  Board  of  Directors  of  the  SouthernMahratta  Railway  Company, 
.'united,  are  prepared  to  r 


at  the  offices  of  the 


5  TENDERS  i 

METALS 

per   the   Specification,  which  may   bt 
Company. 

The  charge  for  the  Specification  is  One  Guinea,  which  will  not  he 
returned. 

Tendeis  must  be  sent  in,  addressed  to  the  Secretary,  marked  "  Tender 
for  Metals,"  not  later  than  Twelve  o'clock  noon  on  Tuesday,  November 
28th,  1905. 

The  Directors  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 

By  order  of  the  Board, 

EDW.   /..   THORNTON', 

Secretary. 
46,  Queen  Anne's  Gate,  S.W., 
November  14th,  1905. 


CITY    OF     CARDIFF.— WHITCHURCH 
ASYLUM.— ELECTRIC     LIGHTING. 
TENDERS     FOR     GENERATING     PLANT. 

The  ASYLUMS  COMMITTEE  01    the  CARDIFF    CORPORATION 
invite  TENDERS  for  the  FOLLOWING  PLANT,  to  be  delivered  and 
Asylum,  Whitchurch,  hearCardiff. 
-      BATTERY  OF   ACCUMULATORS,   WITH  BOOSTER. 
2.     ENGINES  and  GENERATORS. 
j     SWITCHBOARD. 
The  Corporation  reserve  to  themselves  the  right  to  accept  any  or  all 

b<     1   three  Sections  as  they  may  think  fit. 
General  Conditions,   Specifications,  and   Forms  of  Tender  may    be 
obtained  from  Mr.  Arthur  Ellis,  Central  Offices,  the  Hayes,  Cardiff. 
to  whom  a  deposit  of  Two  Guineas  must  be  sent,  which  will  be 
returned  by  him  on  receipt  of  a  bona  tide  Tender. 

Sealed  Tenders,  endorsed  "  Asylum  Generating  Plant,"  to  be  delivered 
at  my  office  on  or  before  the  27th  inst. 

1  h>  lowest  or  any  Tender  will  not  necessarily  be  accepted. 
By  order, 

J.  L.  WHEATLEY. 

Town  Clerk. 
Town  Hall.Cardin 


COUNTY      BOROUGH      OF      BURTOX- 
UPON  TRENT. 

The  Corporation  of  Burton-upon-Trent  invite  TENDERS  for  the 
CONSTRUCTION,  DELIVERY,  and  FINING  of  No.  2  LANCASHIRE 
BOILERS,  20ft.  by  6ft.  6  in.,  including  all  Mountings,  Fittings  &c  ,  foi 
the  Public  Baths,  Burton-upon-Trent. 

Copies  of  the  Specification  and  Form  of  Tender  may  be  obtained, 
.ind  the  General  Conditions  of  Contract  may  be  inspected,  at  1 
m    ind  after  Monday,  the  20th  day  of  November,  1905. 

lender?,  endorsed  "  Tender  for  Boilers,1' must  be  delivered  at 
before  10  am.  on  Wednesday,  the  29th  November,  1905. 
No  Tender  will  be  accepted  from  any  party  who  pays  his  employees, 
vhether  artisans  or  labourers,  less  than  the  standard  rate  of  wages  paid 
•  rough,  or  who  does  not  confirm  to  the  hours  and  conditions 
if  labour  generally  recognised  in  each  brunch  ot  industry  affected,  and 
l.ui-e    to  ensure  compliance  with  this  regulation  are  inserted  in  the 
Conditions  of  Contract. 
The  Corporation  do  not  bind  themselves  to  accept  the  [owe 
Tender,  and  parties  tendering  must  do  so  at  their  own  expense. 
•  GEORGE  T.   LYNAM, 

Borough  Engineer  and  Surveyor. 
n    Hall. 
November  15th,  1995. 
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1TY    OF    LAUXCESTON,    TASMANIA. 

ELECTRIC  LIGHT  DEPARTMENT. 
TENDERS    FOR    SUPPLY    OK    METERS. 

-  The  MAYOB  and  ALDERMEN  of  the  City  of  Launceston,  [asmaola. 

ire  prepared  to  receive  TENDERS  for  the  SUPPLY   il    , 

!      rRIC  METERS  and  for  MAXIMUM  DEMAND  INDN 

icatiODl  and   Conditions   "l    Contract   in    duplicate    

on  application  to  Mr.  William  Corin,  City  Electrical!  a 
ton,  Tasmania,  or  to  Messrs.  (ohm  Terry  and  Co.,  7,  Great 
tea    Street,   London,    E.C.,    England,    on    paymen' 
Guineas,  wliich  sum  will  be  refunded  on  receipt  of  a  bona 

Sealed  Tenders, endorsed  ''Tenders  foi  Supply  .,1  Elect™ 
must  be  addressed  to  the  undersigned  and  lodged  m  his  office 
Ian  12  o'clock  noon  of  Monday,  the  15th  day  01  Januai      1 

C.  W.  ROCHE  R 
Q  Town  Clerk. 

"Hall,  Lanni  eston,  Tas 
September  25th,  1905. 
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APPOINTMENTS    OPEN. 

NIVERSITY    OF   BIRMINGHAM. 

\sSISTANT  LECTURER  ON"  ELECTRICAL  MACHINE 
DESIGN. 

The  University  of  Birmingham  requires  the  - 
MECHANICAL  DRAUGHTSMAN  thoroughly  conversant  with  the 
best  English  practice  :n  the  design  of  dynamos,  transtormers,  and 
accessory  apparatus.  Applicants  must  have  had  experience  as  leading 
draughtsmen  in  first-class  electrical  engineering  firms.  The  applicant 
selected  will  enter  upon  his  duties  on  the  1st  January  ioo5.  He  will 
have  !o  assist  the  Professor  by  superintending  the  design  and  machine 
drawing  of  students,  and  bv  preparing  wall  diagrams,  etc..  for  lecture 
demonstration^.     The  stipend  is  £250  per  annum. 

Applicants  to  give  particulars  as  to  age,  scientire  training,  and 
practical  experience,  and  to  enclose  copies  (not  originals!  of  testi- 
monials from  previous  employers. 

Applications  to  be  addressed  to  the  Secretary,  and  to  he  delivered 
on  or  before  November  27th.  1005. 

CITY  OF  AUCKLAND,  NEW  ZEALAND. 
UI'UINTMKNT   OF    CITY    ENGINEER. 

Appli,  ,1  '  ed  bv  Testimonials,  will  be  received  in  the 

Town  CI 1  ickland,  New     Zealand,  until  4  o. 

on  Thursdav,  February  8th.  1006,  for  the  appointment  of  City 
Engineer  to  the  City  of  Auckland.  Conditions  of  appointment  maybe 
seen,  and  ;,  it  the  office  of  the  High  Commissioner  for 

New  Zealand,  Westminster  Chambers,  13,  Victoria  Street,  London,  S.W. 


AUCKLAND     UNIVERSITY    COLLEGE, 
NEW  ZEALAND. 

APPLICATIONS  are  united  for  the  PROFESSORSHIP  of 
MINING     ENGINEERING    about  to   be  established   at  Auckland 

Univcrsih   >  ge.  New  Zealand.  _ 

Applicants  must  be  qualified  to  prepare  students  in  the  select-  •  <■ 
applied  mechanics,  mining,  and  land  and  mine  surveying  tor  the 
examination  01  th<  1  nlve  sit;  ol  New  Zealand  required  for  the  degree 
,f  Bachelor  of  Engineering  (Mining). 

The  salary  is  £500  per  annum,  in  addition  to  the  students  fees, 
with  an  engagement  lor  five  years.  Private  practice  which  did  not 
interfere  with  the  performance  of  college  duties  would  not  ce  objected 
to  by  the  College  Council. 

A  suitable  allowance  will  be  made  lor  passage  money. bu 
exceed  ijioo. 

The  successful  applicant  must  not  be  o\cr  40  years  ol  age.   11 
enter  upon  his  duties  a     oon  as  possible  after  Januarj  it 

Copies  ol  the  questions  to  be  answered  by  Applicants,  the  Calendar 
01  the  University  ol  New  Zealand,  and  the  Form  of  Agreement  to  be 
signed,  may  be  had  on  application  to  the  High  Comm 

Zealand.  IJ,  Victoria  street.  London.  S.W 

BOM  MAY.     BARODA,     AND     CENTRAL 
■  in  \    RAILWAY  COMPANY. 
The  Directoi     are  prepai  IPPLICATIONS  cbv  letter 

onlylfor  APPOINTMENT  as  ASS18TANT  ENGINEER  in  the  Way 
tmenl  in  India. 
Two  appointments  will  be  made. 

Candidal  '    ">»«  thirty  years  ol  age  and  must 

havereceii  "  itlonit  a  recognised   1 

College  a  |;i.     a!  least  a  year's  expene    ci    in  practical 

work. 
Salary,  Ru]  »». 

in  tit   and  tirst-class  free   r. 
India.,,  o  ited  l>v  misconduct  1. 

The  car  "'"  De  required  to  pan  a  medica  examination 

by  the  Conipanv's  Consultii  .  u  ore  appoints]  □ 

Letter  Engineer," with  copies  (n 

nonlals,  si,.,uld  be  addressed  to  the  nndersi: 
,..1 

T.  W.  WOOD 

secretary. 

III!,. 

Wll   out   1   indon,  E.C., 
11  'ii    i.r>s 

V\CWI     POST.— The  Office  oi    Super- 
intending  ENGINEER  to  Dd  Bergenske  Dampsk 

V    w  1    from   lanuaiv    1-;,   , 

Ippllcatloi 
lARD  in-   DIREt   TORS    U    '    Pi  ui.exsbk  Dami  - 
JJovi  mbcr. 
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Advertisers'  Service  Bureau. 
1.1    .        Adverus 


We 


i.\V, 


Chambers 


Artesian   Well   Machinery, 

John  /.  rhom,  Patrlcruft,  Manchester. 
Band  Sawing  Machines. 

Noble  6:  Lima.  LW.i  I-<iiinc.-on-Tync-. 

Bearings  (Roller). 

Hyatt  K  Ilex  bearing  Co.,  47.  Victoria  Street,  Li  odOD,  S  W. 
lielking. 

Uinncy  &  Son,  Catherine  street,  City  Road,  London,  t.C. 

Cort,  Arthur,  cv.  Co.,  Cambcrwell,  London,  8.E. 
Fleming,  fiiikby  &  Goodall.  Ltd.,  Wesl  Grove.  Halifax. 
Gilmour,  W.  &  O.,  St.  John's  Hill,  Edinburgh. 
Boilers. 

Claylon.  Son  &  Co.,  Ltd..  Leeds  City  Boiler  Works,  Leed». 
Grantham  Boiler  and  Crank  Co.,  Ltd..  Grantham. 
Hartley  .\  Sugden,  Ltd.,  Halifax. 
1 1    mi  son,  John,  Wolverhampton. 
Boilers  (Water-tube). 

Babeock  *  Wilcox,  Ltd.,  Oriel   House,  Farrmgdon  Street,  London. 

E.C. 
Stirling  Boiler  Co.,  Ltd.,  Motherwell,   N.H. 
Bolts,  Nuts,  Rivets,  etc. 

Herbert  VV.  Periam.  Ltd..  Floodgate  Street  Works,  Birmingham. 
T.  1).  Robinson  tk  Co.,  Ltd.,  Deiby. 

Books. 

Griffin,  Charles.  &  Co..  Exeter  Street,  Strand.  W.C. 
New  Zealand  Mines  Record,  Wellington,  New  Zealand. 
Spon,  E.  S  P.  N..  125.  strand,  W.C. 

Boring  Machines . 

Asquith.  Willism,  Ltd.,  Well  Road  Works.  Halifax. 
Nil.    Bement  Pond  Co.,  23-25,  Victoria  Street,  London.  S.W. 
Noble  &  Lund,  Ltd.,  Felltog-on-Tyne. 
Cables. 

Callcmlci'-  Cable  and  Construction  Co.,  Ltd. 
Case-Hardening  Compounds. 

My,  Miller  ft  Co..  Millgarth  Works.  Leeds. 

Castings. 
Asbmcre,  Benson,  Pease  ft  Co.,  Ltd.,  Stockton-on-Tees. 

Catalogues,  Printing,  &c- 

Atlantic  Press,  Ltd.,  Weymouth  Street,  Manchester. 

Spottiswooje    Advertising    Agency,    Clan     House,    Surrey    Street, 

Strand.  WC 
Stafford,  Arthur,  ft  Co.,  Denton,  Manchester. 
Chucks. 

Fall  banks  Co.,  78-80.  City  Road.  London.  E.C. 
Cisterns,  Tanks,   &c. 
Ashnv  !     I     tseft  Co.,  Ltd.,  Stockton-on-Tees 

F.  A.  Keep,  luxon  ft  Co.,  Bam  Street,  Hh  mlngham. 
Clutches  iFriction). 

n  Bridge  &  Co.,  Castleton  Ironworks,  Rochdale.  Lancashire 

Coke    Oven    Expert. 

Mallmann,  P    [.,  in    118,  Victi  rla  Street,  S.W. 
Condensing  Plant. 

1  , 1       ngden,  neat  Man 

Concentric  Condenser,  Ltd.,  23,  N01  lluiinbci  land  Avenue,  London. 

W.C. 
Mirrlset- Watson  &  Co.,  Ltd.,  Glasgow. 

Consulting  Engineers. 

Gil     I,  Jonn,  &  Son,  80,  Juke  Street,  Live.  |....,l. 

(,    II    Hughes,  A  M.I.M.E..  10,  Old  o/uecn  Mreet,  Westminster,  S  W. 

Melvllh  1      Walnut  stteet.  Philadelphia    Pa,  U.S.A. 

Mount- Haes,    \,   M  I.Mech.E.,    M.I.M.E.,   11     Ironmongei    Lane, 
m,  E.C 
Continental  Railway  Arrangements. 

N'orthcrn  Kaili  1 

Soulh  Eastern  ft  Chatham  Railway  Co. 
Conveying  and  Elevating  Machinery. 

Adolf  Blelcherl  ft  (  o.,  Lelpilg-Gohlls, Germany. 

Fraser  ft  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London.  EX. 

Temperley  Transnortel  Co.,  71,  Blshopsgate  Street  Within.  London. 
EC 
Copper  and   Brass 

v.    Hi  el  Lane,  I. ceils. 

Coverings  (Boiler1 

1  Id.,  Washington  Station,  co.  Durban). 

Cranes,  Travellers,  Winches,  etc. 
loisph  Booth  .V  Bros.  Ltd,  Rodley.  Leeds. 
Thomas  Broadbent  ft  Sons,  Ltd..  HuddersSeld 

d  Co  ,  svsj,  Victoria  Street.  London.  S.W. 


Cranks. 

11         Crank  ft  Forge  Co..  Ltd,  Lincoln,  England. 

Cutlers  (Milling). 
Pr.tt&WI   tni     C       13-25,  Victoria  Street,  London,  S.\V . 
L.  G  Wrlgley  *<   ■    Lid,  Foundry  Lane  Works,  bono,  Birmingham 

Destructors. 

Hcenan  Jt  Fronde.  4,  Chapel  Walks,  Manchester. 
Horsfall  Destructor  Co.,  Ltd.,  Aimley,  Leeds. 

Dredges  and  Excavators. 

Delange  &  Cle.  Mce,  Hobokcn.  near  Antwerp. 
Hone,  Downs  *  Thompson.  Ltd.,  Old  Foundry.  Hull 

Drilling  Machines. 

Asquith,  William,  Ltd.,  Well  Road  Works,  Halifax. 

Kill    Bement-Pond  Co.,  23-2;  Victoria  Street   London,  S.W. 

Noble  ft  Lund,  Ltd..  Felling  .  n-lvne 
Swift,  George,  Clarence  Ironworks,  Halifax. 

Economisers. 
E.  Green  &  Son,  Ltd  .  Manchester. 

Ejectors  (Pneumatic). 

Hughes  ft  Lancaster,  16,  Victoria  Street.  London.  S.W. 

Electrical  Apparatus. 

Allgememe  ElektricitatsGesellschaft,  Berlin.  Germany. 

British  W(  Itil     I  Electric  and  Manulacturing  Co.,  Lid..  Norfolk 

Street,  Strand,  London,  W.C. 
Broaabenl.  X.  W.,  Victoria  Electrical  Works,  Huddershcld. 
Crypto   Electric. il    Co,    3,    Tyer's    Gateway.    Bermondsey      Stieet. 

London.  S.  K, 
Ebonestos  Manufacturing  Co,  22,  Rosoman  Street.  London,  E.C. 
Gent  ft  Co..  Ltd..  Faraday  Works,  Leicester. 
Greenwood  &  liatley.  Ltd.   Albion  Works,  Leeds. 
India    Rubber,    Gutta    Percha,    and    Telegraph    Works  Co ,  Ltd.. 

Silverlown,  London.  E. 
Matthews*  Yates.  Ltd.,  Swinton,  Manchester. 
Mix  and  Gencst,  lierlin.  W., Germany. 
Nalder  Bros,  K:  Thompson.  34,  Queen  Street,  London.  E.C. 
Now  Gutta  Percha  Co.,  Ltd.,  Dashwood  House,  New  Broad  Street. 

1  ' 
Newton  Brothers,  Full  Street.  Derby. 
Phoenix  Dynamo  Manufacturing  Co,  Bradford.  Yorks. 

SCOtt,  E„ft  M .1111,  Ltd.    Newcastle  "ii  Tvne. 

Sturtevanl    Engineering    Co..    Ltd..    147.   jjueen    Victoria    Street. 

London,  B.C. 
Turner,  Athertou  or  Co,  Ltd..  Denton.  Manchester. 
B,  Weaver  ft  (. Ebonestos  Manufacturing  Co.l,  22,  Rosonran 

Street.  Clerkenwell.  London.  E.C. 

Engineers'  Supplies. 
Ahlers,Ad,  Wl  lUey  p...;    neai  Newcasth 

Engines  (GasL 
CampL-i     Gas  I 

II,  s.  nftCo.J  l|  lev. 

Engines  (Electric  Lighting). 

Mi  1  in  n   1.  .1     H,W 
Engines  (Locomotive'. 

Baldwin  Locomotive  Works,  Phlladslpl  la,] 

Hunslet  Engine  Co,  I  1  ngund. 

Hudswell  Clarke  *  Co  ,  Ltd     I  eeds,  England 
,11.  J.  ft  II..  Mid!  1  1 

Engines  (Stationary). 
AUli  Chalmers  Co,  sjt,  Salisbury  House  Plnsbun  Circus   . 

1   1 


Engines  (Traction), 
jno  Fowlei  ft  '  •  (Leeds)  1  Id    Mean  Plough  Wo.kj,  Leeds. 

Engravers. 

Jno  Swam  A  s 'i      |,  Pat    ngdoo  Street   1   mdon.  E.C. 

Exhaust  Steam  Oil  Separators. 

1  in  . 

Fans,  Blowers. 

Capel  Pan  Co.,  13.  lyne. 

Davidson    ft   Co     1  Engineering   Worki 

Ireland. 
Glbbi.  John  1  eel,  Liverpool 

If  althswt  ft  Yates.  Ltd  bestec. 

Fire  Bricks. 
I    11  Bank*)  ft  Son.  Ltd,  Essex  Wbarf,  Canning  Town  Lond        I 
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Testing  Machines     If 


fiV  ROYAL  WARRAjigS 


^S***ssb-I£ _h  M.THE 


W&TAveryB 


The  Largest 


WeiuhbRidues 


IN  THE  WoftLD 


AVERY'S  COMBINED  TESTING  MACHINE 


FOR    CAST    IRON- 


No  Foundry  should 

be  Without  One. 


For  Tensile  and 

Transverse  Tests. 


A  mere  statement  is  NOT  proof,  but  Iron  that 
has  been  tested  by  AVERY'S  TESTING 
MACHINE  has  been  proved  beyond  doubt. 


PAGE'S     WEEKLY. 


November  24,  K./05. 


Buyers'    Directory — {Continued). 

Firewood  Machinery. 

M.  Glover  &  Co.,  Patentees  and  Saw  Mill  Engineers.  Leeds. 

Fountain  Pens. 

Mabic,  Todd  &  Hard,  93,  Cheapside,  London  E.C. 

Forging  (Dropl  Plants. 

Brett's  Patent  Litter  Co.,  Ltd.,  Coventry. 

Forgings  (Drop). 
J.  H.  Williams  &  Co.,  Brooklyn,  New  York.  U.S.A. 

Furnaces. 

Deighton's  Patent  Flue  &  Tube  Company,  Vulcan  Works   Pepper 

Road,  Leeds. 
Leeds  Forge  Co.,  Ltd.,  Leeds. 

Gauge  Glasses. 

J.  B.  Treasure  &  Co..  Vauxhall  Road,  Liverpool. 
Tomey,  J.,  &  Sons,  Aston,  Birmingham. 

Gauges  (Pressure.  Vacuum,  and  Hydraulic). 
Uobbie,  Mclrines,  Ltd.,  45,  Bothwell  Stieet.  Glasgow. 
Gearing. 

Ahlcrs,  A<1„  Whitley  Bay,  near  Newcastle-on-Tyne. 
Angus,  C.Sln,  Ltd..  Newcastle  nil. Tyne. 
Asquith,  William,  Ltd.,  Well  Road  Works,  Halifax. 
Reid  Gear  Co..  Linwood,  near  Glasgow. 
Wild,  M.  B.,&Co.,<  orporation  Street,  Birmingham. 

Gold  Dredging  Plant. 

Kraser  &  Cha'mers,  Ltd..  3,  London  Wall  Buildings,  London,  E.C. 

Greases. 
Blumann  and  stein.  Ltd.,  Plough  Biidge,  Deptford,  London,  S  E. 

Hack  Saws. 
Bayncs,  Charles,  Knuzden  Brook,  Blackburn. 

Hammers  (Steam). 
Davis  &  Primrose.  Lelth  Ironworks,  Edinburgh. 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London.  S.W  ' 

Hoisting  Machinery. 

See  Conveying  Machinery. 

Horizontal  Boring  Machines. 
Asquith,  William,  Ltd.,  Well  Road  Works,  Halifax. 
Greenwood  &  Batley,  Albion  Works,  Leeds. 
Niles-Bement  Pond  Co..  23-25.  v.ctoria  Street  London,  S.W. 
Noble  ft  Lund,  Lid.,  Eelllng-on-Tyne. 
Swift,  George,  Clarence  Ironworks,  Halifax. 

Hydraulic  Leather. 

Ahlers,  Ad..  Whitley  Bay.  near  Newcastle-on-T;  ne. 
Hydraulic  Machine  Tools. 

Niles-Biii  1       i  Street,  L<  mdon,  S.W. 

Vauxhall  and  West    Hydraulic  Engineering  Co.    Ltd.,    23,  College 
Hill,  London,  E.C. 

Icemaking  ana  Refrigerating  Machinery. 

H.J.  West  ft  Co.,  114-118,  Southwark  Bridge  Road,  London,  S.E. 
Indicators. 

Dobbie  Mclnnes.  Ltd.,  45,  Bothwell  Street,  Glasgow. 

Hannan  &  Buchanan.  75,  Robertson  Street,  Glasgow. 

Iron  and  Steel. 

Allen,  Edgar,  fc  Co,  Ltd.,  Imperial  Steel  Works,  SI 

Askham  Bros.  ft  Wilson,  Ltd.,  Sheffield. 

Fairley  &  Sons,  [antes,  Old  Mint,  Shadwcll  Street.  Birmingham. 

Farnley  Iron  Co.,  Ltd.,  Leeds  England. 

Fried.  Krupp.  Grusonwerk,  Magdeburg-Buckau.  Germany. 

J.  Frederick  Mellmg,  14,  Park  Row,  Leeds.  England. 

Parker  Foundry  Co,,  Derby. 

Purden,  John  &  Sons,  Lambblll  Forge,  by  Maiyhill.  Glasgow. 

Walter  Scott,  Ltd..  Leeds  Steel  Works.  Leeds,  England. 

Ironwork  (Constructional). 

F.  A.  Keep.  Ju.von  ft  Co.,  Barn  Street.  Birmingham. 
Ironwork  (Galvanised). 

F.A.  Keep,  Juxon  8  Co.,  Bam  Street.  Birmingham. 
Lagging  Sheets. 

ZelU  &  Co.,  ai,  Lime  Street,  Londoi    I   - 
Lathes. 

Asquilh.  William,  Ltd..  Well  Re,.„;  I 
Bradbury  K  Co,  Ltd..  Wellington  Works,  Oldham. 
Eclipse  Tool  Manufacturing  Co.,  Linwood,  near  Glasgow, 
Leckenby.l  .    .     .       Ironworks,  Halifax. 

Mitchell.  D.,  .\  Co.,  1  id.  Parsonage  Works,  Keigbley. 
Niles-Ba         :  1.  S  w 

N   Ml  B  Lund,  Ltd    Frill    Tync. 

Northern  Engln  Ltd.,  ,  near  Halifax. 

Swift.  Georg.  Halifax, 


Halifax. 


Lathe  Carriers 

Williams,  I.  H..  ".  Co,  Bi        .  1   New  York,  C.S.A. 

Laundry  Machinery. 

W.    Summerscales    ft    Sons,    Ltd.,    Engineers,    Phcenil   Foundry 
Kcighley.  England. 

Lifts. 

Waygood  &  Co.,  Ltd.,  Falmouth  Road.  London. S.E. 

Lubricants. 

Blumann  &  Stern.  Ltd..  Plough  Bridge,  Deptford.  London  S.E. 
Reliance  Lubricating  Oil  Co..  The,  19  ft  20,  Water  Lane.  Great  Tower 

Street,  London.  E.C. 
Matthew  Wells  ft  Co.,  Hardman  Street  Oil  Works,  Manchester. 

Machine  Tools. 
Asquith,  William,  Ltd.,  We;i  R  ad  Works,  Halifax. 
George  Addy  &  Co.,  Wavei  ley  W01  ks.  Sheffield. 
Batcman's  Machine  Tool  Co.,  Hunslet.  Leeds. 
1;.. inland,  Perkin,  &  Co.,  S     ool  Clos    Works,  Li 
Bertrams.  Ltd.,  St.  Katherine's  Works,  Scienncs,  r.diuburgt.. 
Bradbury  &  Co.,  Ltd.,  Wellington  Works,  Oldham. 
Breuer,  Schumacher    &    Co.,  Ltd.,    Kalk,  near    Cologne    n-Khine 
(Germany).  ,.     , 

Delated  Pneumatic  1        1        Ltd    Palace  ( 
Street,  Westminster,  S.W. 
Cunliffe  &  Croom.  Ltd  .  Broughton  ironworks,  Manchester. 
Dean.  Smith  ft  Grace,  Ltd.,  Keigbley, 
PengI,  A.,  ft  Co.,  Grafton  Street.  Altrincham. 
Greenwood  &  Batley,  Ltd.,  Leeds. 

ioneA&Lamson  Machine  Co..  97,  Queen  Victoria  Street,  L  mdon,  E.C 
ohn  Lang  &  Sons,  Johnstone,  near  Glasgow, 
-uke  &  Spencer,  Ltd.,  Broadheatli,  Manchester. 
|os.  C.  Nicholson  Tool  Co.,  City  Rd.Tool  Wks.,  Newcastle-on-Tyne. 
Nlles-liement-Pond  Co.,  23  25,  Victoria  Street,  London,  S.W. 
Noble  &  Lund   Ltd..  Felling  -on  Tyne. 

Northern  Englneeiing  Co..  190c.  Ltd..  King  Cross,  near  Hall 
J.  Parkinson  &  Son,  Canal  Ironworks.  Shipley.  Yorkshire 
C.  Redman  &  Sons.  Halifax. 
Resides,  12,  Aire  Street.  B 
Rice  ft  Co.  (Leeds),  Ltd.,  Leeds.  England. 
G.  F.  Smith.  Ltd  .  South  Parade.  Halifax. 
Kwift,  George,  Clarence  Ironworks,  Halifax. 
Taylor  and    Challen.   Ltd.,    Derwent    Foundry.    Constitution    Hill 

Birmingham 
Vauxhall  and  West    Hydraulic  Engineering  Co.,   Ltd..  23.  College 

Hill,  London,  E.C. 
H.  W.  Ward*  Co..  Lionel  Street,  Bnnungham. 
T.  W.  Waid,  Albion  Works.  Sheffield. 
West  Hydraulic  Engineering  Co.  (see  Vauxhall  and  West  Hydraulic 

Engineering  Co  Ltd  I,  .  ,  liege  Hill,  London,  E.C 
Winn.  Charles  A  Co.,  si  Thomas  Works,  Birmingham. 
Yorkshire  Machine  Tool  and  Engineering  Works,  Liversedge,  Yorks. 

Marks. 

Pryor,  Edwaid,  &  Son,  OS,  West  Street,  Sheffield. 
Metals. 

Delta  Melal  Co.,  Ltd.,  East  Greenwich,  London,  S  1 

Magnolia  Anti-Fiictlon  Metal  Co.,  Ltd..  of  Great  Britain,  <Q,  Queen 

Victoria  Street.  London.  1    1  . 
Phosphor  Bronte  Co.,  Ltd.,  Soi'thwark.  London.  S  E. 

Metals  (Perforated). 

W.  Barns  ft  Son.  Cbalton  Stieet.  Euston  Road.  London    N  W. 
Brown   Andrt        ftO      1 10.  Cannon  Street.  London    f  I 
Megulc  li  .  ft  (  "  ,  Ltd.,  1  ng    eering  Works,  1 1 

Mining  Machinery. 

Eraser  &  Chalmers,  Ltd.,  3  London  Wall  Buildings,  Lor   on   E.C, 

Office  Appliances. 

Harden  ;v.  Ce>..  1  ,  B,  Albert  Square  Manchester. 
Hall  &C.i..  B.  J  .  30,  Victoria  Street,  I  ondon,  S.W 
Inglesant,  T.,  ft  Sons  Ltd    »tla    House,  Leicester. 

LyleCo..  Ltd..  Harrison  Stieet,  Gray's  Inn  Road.  London   W.C, 
Kookwell- Wabash  Co.   Ltd.  r-q  Milton  Street.  London,  EC. 
Shannon,  Ltd..  Hopeinaker  Street.  London.  E.C. 
Trading  and   Manufacturing  Co.,   Ltd..  Temple  Bar    H 
Street.  I.ondnn.  E.C. 

Oils,  &c. 

Blumann  and  stein,  Ltd.,  PI  >ugh  Budge,  Deptf.>rd.  I  ond  n,  S.E. 
Wells,  M„  ft  C"  ,  Hardman  Street  Oil  Works.  Manchester. 

Oil  Filters  and  Cabinets. 
Valoi  Co.,  1  td  ,  Rocky  Lam    I        Cn    -,  Blrminghan  . 

Packing. 

Beldam  Packing  &  Rubbi  icecburch  Street   London 

E.C 
Lancaster  &  Tonge.  Ltd..  Pendleton.  Manchester 
Redfern  A  Co..  S,  Swan  Line,  New  BrownStreel   Ma       -s-.er 
Quaker  City  Rubber  Co., Coronation  House,  Llovds  Avenue  E.C. 
United  States  Metallic  Packing  Co.,  Ltd..  Bradford. 
J.  Bennett  von  del  lleyde.c.  Blown  Street,  Manchester 

Paper. 
Lopard  ftSmlthi ,  Ltd.,  so  K  1  B  Street.  CoTeot  Gatdeo,  I    1    on,  W  C 

Patent  Agents. 
PagsftRowUnj   on,  1J   N<-«  1     dge  Street,  London, E.C 
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@@^^lIlSILT)f  Pumping  Machinery  ; 


Pumping  Machinery 


FOR    WATERWORKS    AND     MINES. 


Trial. 


TRcsults. 

Pump  Horse 

Power  : 
27455. 


Saturated  Steam 
per  Indicated 
Horse    Power 
per  hour  :  — 
12-4  lbs. 


Mechanical 

Efficiency  : 
92"8  per  cent. 


Contract  Duty  to  raise  6,240  Gallons  of  sewage  per  minute  125  feet  high. 
Triple  Expansion  Sewage  Pumping  Engine,  Melbourne  and  Metropolitan  Board  of  Works. 

Hathorn,  Davey  *  Co 


Cxi,    ,; 
ABC     4th  Edition. 
Universal  Mining  Code 


LEEDS,  England. 


Ttlttrams 
HATHORN,  LEEDS. 


PACK'S     WEEKLY. 
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Buyers'    Directory — {Continued)-     s,amP'ngs. 


Photo  Copying  Frames. 
J.  Halden  ft  Co.,  8.  Albert  Square.  Manchester. 
B.  I.  Hall  *  Co  .  31,  Victoria  Street,  London  S.W. 

Photographic   Apparatus. 
Marion  &  Co.    Ll  t  .  :--  and  23.  Suho  Square  London   W 

Pinch  Bars. 
Samson  &  Co..  Garforth,  near  Leeds, 

Pipe  Wrenches  (Chain). 
Williams,  J.  H„  &  Co..  Brooklyn.  New  York,  U.S.A. 

Pistons. 

Lancaster  &  Tonge,  Ltd..  Pendleton,  Manchester 

Planished  Sheets. 
Zeitz  ft  Co..  2i.  Lime  Street,  London.  E.C, 

Pneumatic  Tools. 
Consolidated    Pneumatic    Tool    Co.,  Ltd..    Palace    Cham 
Bridge  Street.  Westminster,  S.W. 

Porcelain. 

Guitav  Richter,  Charlottenburg,  near  Bfrlin,  Germany 

Presses  (Hydraulic). 
Greenwood  &  Bailey,  Albion  Works,  Leeds 
Nilcs-Henient  P  md  Co.,  23-25,  Victoria  Street.  London,  S.W. 

Publishers. 

Charles  Griffin  &  Co..  Ltd.,  Exeter  Street,  Strand,  London,  W  C 

Soon.  E.  and  F.  N'.,  125  Strand,  w.C. 

New  Zealand  Mines  Record,  Wellington.  New  Zealand. 

Pumps  and  Pumping  Machinery. 

Drum  Engineering  Co  .  27  Charles  Street,  Bradford. 
Enke,  Carl.  Schkeudilz  Leipzig,  Germany. 

Fraser  &  Chalmers,  Ltd  ,  3,  London  Wall  Buildings,  London,  E.C 
I  P.  Hall  &  Sons.  Ltd.,  Peterborough. 
Hathorn,  Davev  &  Co..  Ltd..  Leeds.  England. 

Positive  Kotary  Pumps    Ltd..  23.  Northumberland  Avenue.  London. 
W.C. 

Radial  Drilling  Machines. 
Asquith,  William,  Ltd    Well  Road  Works.  Halifax, 
Greenwood  it  itntlev,  Albion  Works.  Leeds. 
Mitel:,.',  Keighl 

HUM  remcnl-Pond  Co.,  23-25.  Victoria  Street.  London,  S.W 
Noble  ft  Lund.  Lid    Felling  on-Tyne. 

Northern  Engineering  Co  I  tooo),  Ltd.,  King  Cross,  near  H.ilif  .«, 
Swift,  George.  Clarence  Ironworks.  Halifax. 

Rails. 

Wm,  t-irth,  Ltd    Leedf, 

Riveted  Work. 

P.  A  Keep,  lux  on  ft   Co.,  Forward  Works.  Hani  Street.  Him- 

Roller  Bearings. 

\     1  ,i ,.,  Stret  1    Lortoon,  s.w 

Roots. 
D.  Anderson  !>  Son,  Ltd,  Lagan  Felt  Works,  Belfast 
Head,  w  1  horn  ihv  fen-Tee*. 

Ropeways  (Aerial). 

1  u  ■  Mark  Lane.  Loon 

Scieitilic  Instruments. 

Cao'l'i  I  td.   t  ambri  i«. 

Slotting  Machine-. 


Spanneis. 

\    *  Yorl",  U.S.*. 


Thomas  Smith  ft  Sons  of  Saltlcy.  Ltd  .  Birmingham 

Williams,  J    II  .  ft  Co..  Brooklyn.  New  Y..il:.  I'M 


Stamps  (Rubber'. 


■olborn  Buildings  lti...d  Sireet  Corner, 


.Stamps  (Metal). 

Edward  Pryor  a  Son.  ok.  West  Street,  Sheffield. 

Steam  Traps. 

British  Steam  Specialties    111,  Fleet  Slicet.  Leicester 
Lancastei  ft  Tonge.  ltd.,  Pendleton.  Manchester. 

Steam  Wagons. 
Thornycroft  ft  Co.,  Ltd  ,  I,  I.,  Chlswlc  k,  London,  W. 
Yorkshire  Patent  Sleam  Wagon  Co  .  Pcppei  Road,  Hunslet.  Leeds. 

Steel  Tools. 
Samt  Buckley.  St.  Paul's  Square.  Birmingh mi 
Pratt  ft  Whitney  Co  ,  23-25.  Victoria  Street,  London.  S.W. 

Steel  Structures. 
Ashmore  Bern  in  Pease  kCo.,  I  1  T  ces. 

Stokers. 
Ed.  Bennisft  Co.,  Ltd.,  Bolton,  l.ancs 

Stone  Breakers. 

S.  Pegg  &  Son.  Alexander  Stieet.  1.  ; 

Superheaters. 
A.  Bolton  a  Co, ,  |o   Deansgate,  Mancheste* 

Time  Recorders. 

Howard    Bros  ,  el,    Liverpool,    and   100I      Oueen 

Victoria  Street.  1        1 
Recorders.  Ltd.,  171, Queen  Victoria  Street,  London.  E.C. 


Turbines. 
Greenwood  &  Batley,  Albion  Works,  Leeds. 
S.  Howes  Co,  04,  Mark  l.anr,  Lond 

Typewriters. 

EmpiieTypewiiter  Co. ,77,  Queen  Victoria  Street.  London,  E.C. 
Yost  Typewrite  E.C. 

Valves. 
Holmes  ft  Co.  W.  C  .  Huddi  rsfield. 

I 
Hunt    ft    Mitton,    Crown         1  Street    N',.r;h, 

Birmingham 
Scotch  and  liish  Oxygen  Co.,  Ltd    U.sehill  Woiks, Glasgow 
Shaw,  Joseph  Albert  Works,  Hud 
Winn,  1  .  Birmingham. 

Ventilating  Appliances. 
Matthews  ft  Tate*,  Ltd 

Water  Softeners  and  Pui 

Wagons— Sleam. 

Ion,  u 

Weighing  Apparatus. 

Samuel   Denis., . 

Wells  Light. 

I  !    ,ndor|  NW_ 

Wire  ^Forking    Mac! 
Id   Bran 

•'  Wooditc." 
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Miscellaneous 


IT^fL     Ring   Oiling    Ball 
and  Socket  Bearing. 


Length   of 

Bearing       Four 

Diameters   of 

Shaft. 


OUR  improved  King  Oiling  type  of  Bearing  is  unquestionably 
without  an  equal.  Perfect  oiling  01  the  shaft  has  been  arranged 
for  by  means  01  tempered  steel  rings  which  hang  on  the  shaft  and 
which  are  enough  larger  in  diameter  to  permit  the  lower  side  to  run  in  the 
oil  of  reservoir  As  the  shall  revolves,  these  rings  revolve  with  it  and 
they  continually  convey  a  generous  amount  of  oil  up  on  top  of  the 
shaft  from  which  it  works  over  the  entire  bearing  surface.  A  special 
device  is  provided  at  each  end  of  the  Bearing  by  which  all  surplus  oil  is 
returned  to  the  reservoir  thus  allowing  the  oil  to  be  used  over  and 
over  again,  and  doing  away  with  troublesome  oil  drip  pans. 

WRITE    FOR    CATALOGUE    NO.  181. 

The   Fairbanks  Company, 


GLASGOW  OFFICE  :  56.  Bothwell  Street. 


78-80,  City   Road,  LONDON,  E.C. 


In  Crow  n  Kvo  extra.      With  Diagrams  and  holding  Plate.     8s.  6d. 

THE      CALCULUS       FOR       ENGINEERS      AND 
PHYSICISTS 

Applied   lo   Technical    Problems. 

With  Extensive  Classified  Reierence  Li-t  oi  Integrals. 

By   Professor    Hubert    h,    smith,  A.M. Inst. C.E.,  M.l.Mech  e 

Assisted  bv  l<    F.   MCIRHKAU,    M  A  .   B  S 

or  K.   H.    Smiths  book  will  be  serviceable  in  rendering  a 

lurd  road  as  easy  as  practicable  for  the  non-mathematical  -student  and 

engineer.    -.  ttheiueum. 

In  jto  Boards.     7s.  od. 

MEASUREMENT    CONVERSIONS. 

11  and  French.) 
Twentv-eight  Graphic  Tables  or  Diagrams  showing  at  a  glance  I  he 
Mutual  Conversion  of  Measurements  in  Different  Units  of  Lengths — Areas 
-Volume-.— Weights— SUesscs— Densities— Quantities    of    Work— Horse- 
Powers.  &< 

By  Professor  ROBERT   H.   SMITH.   A.M.  Inst.C.E.,   M.I.Mech.K 
"Ought  to  be  in  everv  office  where  even  occasional  com. 
required       /-Urcltical  AY; 


Strongly     Bound, 


Super    Roval   8vo.     Cloth   Boards. 

7s.  od.  net. 

Bonus     Tables: 

For  Calculating  Wages   on  the  Bonus  or  Premium  Systems. 

By  HENRY  A.  GOLD1XG,  A.M.I.Mech.E. 

•  icticalbj  seiviceable  to  those  for  whom  they 

have  been  designed    — s.    i      1 

Sixth  Edition.     1-    li   ,   Strongly  Half-Bound,     jis. 
Travevse      Tables : 

Computed   to   Four   Plaees  of  Decimals   for  every  Minute  of 

Angle  up  to  100  of  Distance. 

By  RICHARD  LLOYD  GURDEN, 

foi  G   reramenta  of    \\w    South   Wales    tnd 

Victoria. 
1    i     publication  will  rcmai;'.  without  them."— 


London:     CHARLES    GRIFFIN     &    CO.,     Ltd.,     Exeter    Street,    Strand,    W.C. 

For  Highest  Efficiency,  use  Hyatt  FLEXIBLE  Rollers  on  Cranes, 
Trolleys,  Bogies,  Shafting,  Motor  Cars,  and  Motor  Lorries. 

Durability  K  Sent 

and  m         on 

Efficiency  """IT         \           \                                     1  Tria' 

Guaranteed.  '\           I           \  .         1    ^^l^^^l^^J^^V  1RtE- 

HYATT    ROLLER    BEARING    CO..   47,   Victoria    Street,    London,    S.W 
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The  Kalk  Machine  Works 

BREUER,  SCHUMACHER 

&   Co.,  Ltd., 

KALK,  near  Cologne-on- 
Rhinc 
(GERMANY). 

Department  I. 

MACHINE  TOOLS. 

Department  II. 

AUXILIARY  MACHINERY 
FOR  STEEL  WORKS,  &c 

Department  III. 

ROLLING  MILL  PLANTS. 
Department  IJ\ 

HYDRAULIC  MACHINERY. 


— ♦ 
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V^E1MILT)(  Hydraulic  Machine  Tools  j 


FORGING/ 
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Machine 
Tools. 


ELECTRIC 
TRAVELLING 
CRANES  and 
HOISTS. 


5;ll    Universal  Radial  Drill. 


3  Ion  Electric  Hoist. 


37  in.  Bo-ing  Mill. 


SO  in.  Vertical    Drill. 


51  in.  Boring  Mill. 


10  It.  Planer.   PneumUic  Clutch; 


Complete  Equipment  for  Locomotive, 
Machine,  and  Repair  Sthop. 

Niles-Bement- 
Pond  Company 

NEW  YORK,  U.S.A. 

23-25.  Victoria  Street.  London,  S.W. 

I  1  : IGRAUS  — 
•NILESCO,  NEW  YORK."  "NILIACUS,  LONDON 
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Radial    Drilling  Machines. 


NEW  AND  IMPROVED  DESIGNS. 
DISPENSING  WITH  OVERHANG  = 
ING   TOP    SHAFT  a 


High-Class  Machine  Tools 

IN     STOCK    FOR     .... 
IMMEDIATE    DELIVERY. 


Send    for    Descriptive    Catalogue 


THOS.  W.  WARD,  ltd. 

Albion   Works, 

Sheffield. 


Telegrams. - 
'  FORWARD,  SHEFFIELD 


S*A  &  AAMUMUk&'&A  &  A  ft  ft  ftft  A  •,•**!*  S.ftr.4-*-  *:  *  *  *■*  ******************  »*»****»*..«.**  A*  *  *  *  ■* 


\ 


t 


WE  MAKE  I 

HIGH-SPEED  : 

LATHES  I 

1 

A  Speciality.  £ 

•■ACCURATE."  * 

"DURABLE." 

"POWERFUL."  * 

8Jin.,  101n.,  and  I2in.  ? 
Centres. 

REASONABLE  IN  PHJCE.  * 

UNEQUALLED  IN  POWER.  I 

3c\\b  us  gour  J 

3nquliies.  £ 


i  NOBLE  6  LUND,  Limited, 

I  FELLING-ON-TYNE.    I 

*  w 
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WllISILTir    Machine  To. 


The  SURVIVAL  of  the  FITTEST 

We    make    more    Planers 
than   any   other   Firm 
in   Great 
Britain. 


Ask     specially 
for  Planing 
Machine 
Catalogue. 


C.    REDMAN    &    SONS.   Pioneer  Ironworks,    HALIFAX. 


High-Class  Lathes 
K  Radial  Drills. 


Write  tor  our  Lists. 

D.  MITCHELL  &  CO., 

Ltd.. 

Parsonage  Works,  KEICHUY. 

Telegrams:    "Tools,   Keioblsy.  ' 
On  War  Office  and  India  Office  Lists. 


G.  F.  SMITH, 

Ltd., 

South   Parade, 

HALIFAX. 


Cable  Bending  and   Splicing  Vise. 

J.    PARKINSON    &    SON, 

SHIPLEY,    England. 

.    PI.F.Y. 
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PAGE'S    WEEKLY. 


flMJ^yimmiT  ifMachine  Tools,  &c.    j 


WARD'S  No.  2 

Vertical 
Miller 


L\iKe>^Speacer 


M'rmidtij&ifL 


Limited  ' 

STER 


H,   W.    WARD    &    CO,, 

86,    Lionel   Street,    BIRMINGHAM. 


BRITISH  MANUFACTURERS 

EBB*"* 


MA6HIHER 


"WRITE  FOR  CATALOGUE. 


KJg?y.-l7>T.'>^ 


YORKSHIRE  MACHINE  TOOL , 

WORKS. 

LIVERSEDGE 
Nr.   LEEDS. 


ENGINEERING 


6  ft.  arm  High 
Speed  Radial 
Drill.  Capacity. 
3  hole  through 
8  In.  MS  plates 
per  minute.  600 
revolutions  on 
drill       Variable 


;..  s 

\ddrta:"Al 

B  \ckmondu 

ikt. 

*        ■* 
Builders 

High. Class    Machine 

Tools. 

*        * 

Estimates 

given    for 

complete 

SHELL 

MAKING 

PLANT. 
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Illustration  shows 
Hydraulic  Flanging 
Press    Progressive 
Type  ,  for  Flanging 
Boiler  Plates,  etc. 


RICE&CO.(Leeds)< 

LIMITED, 

l    _  LEEDS, 


ENGLAND. 

HYDRAULIC 

Riveters, 

Lifts, 

Presses, 

Pumps, 

Cranes, 

Accumulators, 

Punches, 

Intensifies, 

Shears, 

Valves, 

Hoists, 

&c,  k. 

Telegi 

\ 

Northern   Engineering 
Co.  (1900),  Ltd. 


KING     CROSS,    near 

HALIFAX. 


PLANING 
MACHINE, 
from  2  feel 
up  to  8  feet 
square. 


NO     i  MUEH  24,  I905. 
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I  Dean,  Smith,  &  Grace,  \ 

V  LTD.,  v 

Lathp.      Manufacturers. 


(S      Established 
^  1865. 


KEIGHLEY.    £ 


WRITE      FOR      CATALOGUE. 


See    Our  Advertisement   next   WeeK. 


BRETT'S  PATENT 
LIFTER  CHtd., 

Coventry,  England. 

0  0  0 

Patentees  and  Manufacturers  of 

BRETT'S 
PATENT 
LIFTERS, 

ETC. 

Pioneers    of  the   Modern 
System  of  Drop  Forging. 

Telegraphic  Address  : 
"LIFTER.  COVENTRY." 
Telephone  No.  :  384. 

Turret  Lathes. 

BRITISH     MAKE     THROUGHOUT. 


THE    ECLIPSE   TOOL    MANUFACTURING   CO. 

LINWOOD.    near  GLASGOW. 


W\      -I  :  fe 


Patent  Bevelling  Machines 

FOR    SHIPS'    FRAMES. 

STEAM     HAMMERS 

FOR    SMITHS'    SHOPS    AND    FORCES. 

Forge    Cranes,     Hand     and     Steam. 

DAVIS   &  PRIMROSE, 

Xcttb  Jronworfta,  Edinburgh. 
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Machine  Tools 


The  Perfection  of  Speeds. 

With  the  Lathe  illustrated  here  the  spindle  speed  increase-, 
automatically  as  the  tool  travel-  towards  the  centre.  Herein 
is  the  Perfection  of  Speeds,  as  at  whatever  diameter  the 
tool    begins     to    cut    the    correct    speed    may    he    used. 


It"    you      are     doing     Surfacing     work     on      Lathes,     you      must 
ite    Lang's    Patent    Variable    Speed    Drive.      We   1 
machine    a    surface    in    half  the    time    you    can. 

DOES    THIS    FACT    INTEREST    YOU  ? 

No  Counter  Motion  Required 

with   these   Lathes. 
VISITORS     WELCOME. 


JOHN   LANG  &  SONS, 

Johnstone,  near  Glasgow. 


November  2j,  1905. 
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COUNT  the  CYCLES. 

THIS  is  more  accurate  than  gauging  the  efficiency  of  your 
planers  by  maximum  speeds  only,  because  of   the 
time   lost   on  reversing.     The  time  of  a  cycle  1  the  complete 
cut''   and    "return"    journey)    includes    the    loss    due    to 
acceleration  at  both  ends  of  the  stroke. 

The  High-Speed  Planer  illustrated  completes  10  cycles  in 
4  minutes  when  on  a  12  ft.  stroke. 

Write  for  our  table  showing  speeds  of  the  various  sizes 
for  comparison  with  your  own  planers. 

Bateman's  Machine  Tool  Co., 


Hunslet, 
LEEDS. 


LIMITED, 


60  in.  by  60  in.  by  12  ft.  Patent  High-Speed  Planer,  cutting  40  ft.  p.m.,  returning  140  ft.  p.m. 


PACKS    WEEKLY. 


(^I^@i^WEgTO"]f~Machine  Tools,  &c. 

CUNLIFFE  G  CROOM,Ltd. 

MACHINE    TOOL    MAKERS, 

Broughton    Lane,     MANCHESTER. 

I  Disc 
Grinders. 


Illustration   shows    18-in.    Disc.   Grinder.      May    he 
at  work  at  our  Showroom, 
66.  VICTORIA    STREET,   MANCHESTER. 


Made  in  Three  Sizes:  14  in.,  18  in.,  and  28  in. 

Accessories  supplied  with  each  machine  are — 
Screw  Press;  Two  extra  machine  ground  Steel 
Discs  :  Dust  Shields  to  each  Disc  ;  One  dozen 
Emery  Paper  Discs;  Water  Trough;  Glue 
Kettle  ;  Handles  for  lifting  discs  ;  Top  Driving 
Apparatus. 

Full  particulars  ami  printed  matter  upon  nppi 


F 


IREWOOD  AND 

DOES  THE  WORK  of  from  12 
to  80  MEN. 

A     CERTAIN 


LIGHTER  MACHINER 

THE  SAVING  IN  WAGES  ALONE 
REPRESENTS 

LARGE     INCOME. 


y 


Gve.  DETOMBAY,  Nice.  DELANGE  &  Cie. 

Engineering  Works.  HOBOKEN.   near  ANTWERP. 

Specialities  APPLIANCES  FOR  PUBLIC  WORKS:— 
Dredgers.  —  Elevators.  —  Excavators.  —  Tugs.  —  Centrifugal 
Pumps.    Sand    Pumps.  I  Yachts.— 

Hand,  steam  and  Hydraulic  Cranes  Drawbridges.— Pontoons. 
—Derricks.  Hand  and  Steam  Winches.— Steam  Engines.— 
Traction  Engines.— Plant  foi  Blast  Furnaces.— Steel  Works. 
Rolling   Mill  am    Hammci        Shearing  and 

Plate-edge  Planing  Machiner 
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ELECTRIC  MINING  MACHINERY. 

Send  us  Particulars  of  your  requirements,  or  Sketch  of  your 
Workings,  when  we  will  submit  to  you  the  most  Economical 
Method  and  our   Lowest  Prices. 


Telephone  No  :  4608 


Telegrams     "  HAULINC,   BIRMINCHAM. 


The  above  shows  our  type  of  Main 
and  Tail    Haulage  Gear. 


SPECIALITIES 


Our  Specialities  are :  Secondary  Haulage.  Electrically  Driven 
Three-throw  Pumps,  Main  and  Tail,  Main  Rope,  Endless 
Rope,    and   Portable  Hoisting  and  Hauling  Gears. 

M.    B.    WILD  &  CO., 

Mechanical    and    Electrical     Engineers. 

Head    Offices:- 

35  &  36,  Clarence  Chambers,  Corporation  Street, 

Works:    NECHELLS      BIRMINGHAM.  BIRMINGHAM. 
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EVERY  READER 
A  BUYER 


( 


The  great  difficulty  with  the  circulation  of  the  average 
engineering  paper  is  that  there  is  so  much  "  dead 
timber"  in  it— so  many  persons  who  are  not  interested  in 
the   advertising   columns. 

No    Dead    Timber    in 

PAGES  WEEKLY. 

It  goes  to  men  who  read  advertisements  and  answer  them. 


Its  yearly  subscribers  are  the  Directors  and  Managers 
of  the  leading  Shipbuilding  Yards,  Engineering  Shops,  Iron 
and  Steel  Works  and  Electrical  Stations  ;  Government 
Officials,  Colliery  Owners  and  Managers,  Contractors, 
Consulting  Engineers,  and  Borough  Surveyors. 

A  considerable  portion  of  its  foreign  circulation  is 
among  Managers  of  Mines,  Machinery  Merchants,  Planters, 
Superintendents  of  Irrigation  WorKs  and  Railway  Officials, 
in  the  following  countries: 

Foreign   Dim     i      Australia,  Tasmania,  New  Zealand,  South  Africa, 
and  the  Malay  Peninsula. 

Fo   1  [gs    Di  it    2.— Canada,    Newfoum 

Guiana,    Venezuela,  Columbia    1  '   gerrtina. 

Foreign     Dept.    3.— India,    Indo  1 

Russian  1  urkestan,  and  Caucasia. 
,  ,  ,1  ,,.n     Dept.   4— Egypt,  The   ]  d     North 


May  we  quote  you  rates  for  a  trial  advertisement  contract? 


THE   ADVERTISEMENT    MANAGER. 


i 


November  24,  1905. 
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CLAYTON,  SON  &  Co., 

LTD. 

HUNSLET,   LEEDS, 


MAKERS    OF    THE 


I  LARGEST  STEEL  TANK 


AND     THE 


LARGEST  GASHOLDER 
IN  THE  WORLD. 


J    ROOFING, 

CONSTRUCTURAL 

STEEL     WORK, 
PETROLEUM     TANKS. 

IVires : —  London  Office  : — 

'      "  Gas,  Leeds."  60,  Queen  Victoria  Street. 


T^  Phosphor  Bronze  Co. 

SOUTHWARK,  london,  s.e. 


LTD. 


Sole  Matters  of  the  Original 

"  Cogwheel "  and  "  Vulcan  "  Brands  of  Dr.  Kuniel's 

"PHOSPHOR  BRONZE"  ALLOYS 

which  have  for  many  years  been  recognised  as 

THE   BEST  &  MOST  DURABLE  METALS 

hr  , 
Slide  Valves,   Bearings,  Bushes,  Eccentric 
Straps,    and     other     parts     of     Machinery 
Exposed  to  Friction  and  Wear. 

Also  for  Pump  Rods.  Pumps,  Pis  Ion  Rials.  Pinions,  Worm  Wheels. 

MOTOR    GEARING.   Etc. 

Castingsin  Phosphor  Bronze.  Gim  Metal,  Manganese  Bronze,  and 
Aluminium  Alloys,     Machined  If  required. 


PAGE'S   WEEKLY. 


November  24,  1905. 


H  (jM^  WlIMILTf 


Steam  Traps,  &c. 


Lancaster 


n 


(R.T.M. 


STEAM    TRAPS. 


These  Traps,  besides  being  economical,   efficient,    and 

reliable,  can  be  opened  and  examined  while  working. 

By  means  of  our  patent  Dirt  Arrester,  dirt  is  prevented 
from  entering  the  trap,  and  thus  a  frequent  source  of  steam 
trap  failures  is  avoided.     Write  for  Catalogue  C. 

FIRST    ORDERS     SENT     ON     APPROVAL. 


LANCASTER  &  TONGE,  Ltd.,  pendleton,  Manchester. 


•THE    LANCASTER"    PISTONS,    METALLIC    PACKINGS,     STEAM     DRYERS,     SPIRAL 
SPRINGS,  etc. 


(^^Jl^^C^^J 


H 


DENISON'S  SPRING  TESTING  MACHINE 


Specially  adapted  for  the 
use  of  Railway  Carriage 
Builders,  Wagon  Builders, 
Motor  Car  Builders,  Spring 
Makers,  and  Railway 
Companies. 


Saml.  Denison  &  Son,  Ud.,Huns,ctMo„°?r  LEEDS. 


November  24,  1905. 
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Miscellaneous 


LAUNDRY 


MACHINERY 

and  Steam  COOKING  APPARATUS. 

Please  write  for  our   New   Catalogue,    N. 

r>  1  r    J.  A  KE1GHLEY, 

SummerSCaleS,  Ltd.,  England. 


ARTHUR  CORT  &  CO., 

CAMBERWELL,    LONDON,    England. 


MANUFACTURER       OF 


Vulcanised   Fibre.  Balata  &  Cotton  Belting. 

Gutta  Percha.  Chatterton  Compound. 


Telegrams:     "CORT.    CAMBERWELL,     LONDON." 


VALOR   PATENT  WASTE  OIL  FILTER. 


BEST     AND     MOST     EFFECTIVE     IX     THE 
UNITED     KINGDOM. 

For    thoroughly     cleansing    dirty    oil     so 
that  it  can  be  re-used. 

No    CHANCE    Hii;    ARGUMENT. 
TO     YOUR     PROFIT    AND     ADVANTAGE. 

It  saves  your   oil.     It  saves  your  money 
WHAT    MORE    DO    YOU    WANT? 

Use  the   "Valor"  Patent  Oil  Filter  which  will 
Repay  its  Initial  Cost  in  a  few  weeks. 

Cases  Free  and  Carriage  Paid  to  any  Railway  Station 
in  England  and  Wales. 


No. 

1    To  Filter 

per  week. 

1      Approx. 

Gallon*. 

Capacity. 
Filtered  1     Dirty 

Oil 

in  . 

1 

2  to      | 

! 

1 

39  • 

2 

j  to    6 

2         1 

46  6 

3 

!     8  to  16 

1 

50 

■t 

[2    > <>    24 

(, 

75' 

.5 

15  to    ;. 

1                   l- 

KIO 

6 

20  to    |0 

12                 ,'| 

120        | 

THE  VALOR  COMPANY,  Ltd., 


ROCKY  LANE. 
ASTON  CROSS 


BIRMINGHAM. 
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fm% ^  YimmY)!      Aerial   Ropeways     j 


ADOLF  BLEICHERT  &  C 


o..  LEIPZIG-GOHLIS. 


GERMANY 


More  than  1,600 
Plants  were  con- 
structed by  us, 
some  of  a  length 
of  34  kilometres.  | 

30  Years' 
Experience. 

Gold  Medals. 
Highest  Awards 


Best  and  .  . 
cheapest  medium 
of  transportation 
for  all  kinds  of 
material  for  any 
distance  and  .  . 
within    factories. 


All  topographical 
difficulties  over- 
come by  our  . 
Patent  Jaw-Grip 
Coupling  .  . 
Apparatus.     .     . 

"Automat." 


We  have  built 
plants  with  .  . 
gradients  of  1 : 1, 
and  spans  of  over 
1,000  metres. 

First-class  .  . 
references  from 
first-rate  houses. 


Wire. Ropeway  executed  for  Sucreries  Centrales  de  Wanie  Soc.  Anomyme.'Wanze  (Belg.), 


Special    Department   Tor   the  Construction   of 


Hoisting  &  Conveying  Machines,  Cranes. 
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Temperley  Transporters. 


Telegraphic  Address  : 

•TRANSUMO.    LONDON. 


Telephone  No    : 

365  LONDON  WALL. 


For  Rapid  and 
Economical 
Handling  of 
General 

Cargo, 

Coal,  Ore,  &c. 

TEMPERLEY 

TRANSPORTER 

COMPANY, 

Temperley  Patent  Fixed  Transporter   and  Travelling  Tower  Transporter  working      72,     BishODSgate    Street 

Jn  conjunction  at    West    Middlesex  Water  WorKs.  unloading  coal   and   distributing        ,,,....  ¥  „^, 

over  storage  ground.     Load.  35cwt.  Within,    London,    E.C. 

the  "IRON    KING"    PACKER. 


Automatic  Friction  =  Clutch  Cement, 
Lime,  Alkali,  Plaster,  Paint,  and 
Facings    Packer  = 


Over  7,000  in  Use. 

Specially  adapted  for  all    = 
kinds  of  similar  materials. 


PACKING     RAPIDLY    AND     ACCURATELY     IN 
BARRELS    OR    SACKS. 

MANUFACTURERS    OF    POWER    TRANSMISSION    MACHINERY. 


THE 


S.  HOWES  CO., 


64.     MARK     LANE. 


LONDON,  E.C. 
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Belting 


THIS  IS  THE  HIDE  THAT 
SCHIEREN  TANS 


W^  #r 


in  this,  the 


nery,  and 


SCHIEREN 
BELTING 

aade  from  just  such  sterling  hide; 
s    this,    is    used    wherever   powei 
asmitted  with   r 
economy. 
)  you  use  Schieren  Belting? 
obably  would  do  so  if  you 
naw  how  good  it  is. 

id  for  our  Dixie  Belt  Leather 


Chas.  A.  Schieren  &  Co 


45-51.  Ferry  Street, 

NEW  YORK,  USA. 
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WHH^ET  )ff  Systems  for  Engineers 


To  the  Man  at  the  Head  of  Affairs! 

Do  you  know  that  man)'  of  the  most  progressive  business  houses  in  Great 
Britain  have  discovered  the  great  utility  of  card  systems  as  applied  to  business  records? 

Do  you  know  that  by  the  adoption  of  these  systems  they  have  effected  a  saving  of 
50  to  75  per  cent,  in  labour  over  the  older  methods  of  record  keeping  in  books? 

Do  you  know  that  they  have  been  enabled  to  secure  data  and  statistics  that  it  was 
practically  impossible  to  obtain  by  means  of  book  records,  and  that  the  possession  of 
these  statistics  has  saved  the  time,  and  made  more  effective  the  efforts  of  the  man  at 
the  head  of  affairs. 

If  you  are  not  conversant  with  these  systems,  write  us.  If  you  do  not  use  these 
systems,  write  us.  If  you  have  any  ^difficult  business  oblei  you  want  elucidated, 
write  us. 

A  Coupon  is  provided  below,  and  if  you  will  fill  in  your  name  and  address  and 
mark  what  subjects  you  are  interested   in,  we  will   be   |  you  by  post  ; 

or,  if  convenient,  we  will   have  a  representative  call,  who  will  discuss  the  matter  with 
you,  without  charge  or  other  obligation. 


Messrs.     ROCKWELL=WABASH     CO.,     LTD., 

69,  Milton  Street,  London,   E.C.  ;   164,   Buchanan   Street,   Glasgow;    50,  Deansgate   Arcade,   Manchester. 


p 

ease  bave  your  n  pi 

send  us  your  Information  Forms  relating  t<<  same  without  > 

Ada 

Hit  ; 

1 '— -4- 

1. 

2. 

3. 
4- 
5. 

l>. 

FACTORY   COSTS 
STORES  LEDGERS 
PERPETUAL   CARD  LEDGERS 
QUOTA!  IONS-  GIVEN 
QUOTATIONS— RECEIVED 
ADVERTISING    RECORDS   FOR 

ADVERTISERS 
ADVERTISING    REGARDS  FOR 

AGENTS 
ADVERTISING    RECORDS  FOR 

PUBLISH  1  1 

USTER 
10     CUSTO!                 IiTS 

11.  ADDRESSING 

12.  FOI  1  1  IV 

13.  Foi 

14.  CRI-  1 

15.  SHAREH 
FIL1 

17    hi  i 

1 
11, 

23 
-5- 

>RDS 

HTISTS    AND 
ISTS 
HIP    RECORDS 
INSURANCE  RECORDS  FOR 

INIES 
INSURANCE  RECORDS  FOR 

INSURANCE  RECORDS  FOR 
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Miscellaneous 


MACHINE     TOOLS 


~  tt^Skit 


Engineers, 
fy     Shipbuilders, 
Boiler 
Makers, 


London  Office 


Beam  and  A 


BERTRAMS,    LTD 

St.  Katherine's  Works,  Sciennes, 

EDINBURGH. 


FEjSDmCr  CAKE  rtlLkS : 

of.  tiateg't  &  Vnpst  .«p-to-dqtc  ^pV^ 
HYOBApliC  tlATHEri  PACKINGS. 


"Kingston"  Patent  Orab-Ured 


12,/Aajrk,  La^/:Lb#rx>rt:E£. 


Sankey's  Fire  Bricks  and  Fire  Cements. 


Every    Description    of   FIRE-CLAY   GOODS. 
VARIOUS  BRANDS 


STOCK    UNEQUALLED, 

SANKEY'S    SEATERS    AND    COVERS. 


v   SANKEY 

LONDON   E 


Engineers'    Designs     made     to      Order     of 
the   best   Fire=resisting   Materials. 

WRITE      FOR      NEW     CATALOGUE. 


J.   H.    SANKEY   &    SON,    Ltd.,  $£i  Essex    Wharf,    CANNING    TOWN.    E. 

ESTABLISHED      1857.  'Contractors    to    H.M.   Governmrnl. 


Highglass  Lubricants 


«*  £  &'  4?'     s  J?  * 

*     <y     .C     C>  T      ^     o 


FOR  MACHINERY 

OF  EVERY 

DESCRIPTION. 

zS     ,T      ^ 

?     O      *  /» 


BLUMANN    &    STERN,    Ltd.,  Plough    Bridge,  Deptford,  LONDON,  S.E 


Contractors    to    H.M.  Go 


nt.    Home,    am)    Foreign  K  ail  w  ays.  6c. 
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The  Standard 

OF    COA\PARISOT\. 


pEBBr 

ICRollTop 

•The  Desk  that  Delights- 

£1 


y  dtsi°n'.dand  finishca. 

Vices  other  Desks 
have  not  got. 


Sent  to  your  door  on 
receipt  of  deposit,  balance 
at  convenience. 

Prices  from  £4-    15s.,  carriage  paid. 

ii  icuon  iil>»  >ltue     i  '  i  nleni     in  I  elegance  hav 

housand    ol  bnsinesi  and  lit,-r.,rv 

■     time  and  «  irry.     No  los'i 

imatieally  locked  up.     An 

:  .   i      lo  I  .1    ever  ■ 

T.INGLESANT&  SONS,  Ltd.. 


Atlas  House,  Leicester 
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THS 


^RUSESrif       Ventilation,  &c. 


MATTHEWS  &  YATES,  Ltd., 


Swinton,    MANCHESTER. 


Cyclone  Fans 

=  =  and  =  = 

Blowers 

Are  not  onlv  Ventilating  mosl  of 
the  Important  Public  Buildings 
throughout  the  Country,  but  have 
been  adopted  by  the  Principal 
Steam  Ship  Companies  also. 

BELT,  ELECTRIC,  &  STEAM  DRIVEN. 


WRITE    FOR    CATALOGUE. 


Cyclone  Electric  Fan.        Enclosed  Motor 


RACING 
.Sewage, 
Sludge, 
Waters 


"Aj  yed  for  Ifie  drainage  of  CASTB?URME 
BOMBAY,  RANG0OH,50UTnAMPToN,  | 
CA.PBT0WM  and  many  blfier  Towrjj. 

(^pressed  Air  liny 

for  raJ5in$  water  from  WELLS,  B°!?EM°LE5& 


I mmi  mitt 


yMfi  iiiirii 


R>R  ALL5ERVICES. 


r siTmates  o  ParTiculari  °n  application. 


©Victoria  Street.  . 
—   LONDON,  S.W. 
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SOMETHING    NEW 

How  to  deal  with  Inward  Invoices. 

Does     your    present    system     involve    the   looking  through    a   mass   ot 
detail  before  arriving  at  any  required  invoice 
It  it  does,  then  you  are  wasting  your  time. 

YOU    CANNOT    AFFORD    TO    DO    THIS. 

THINK  OF   THE   SAVING 

if    you    adopt    a    system    that    will    enable    you    to    End    any   required 
invoice  at   1  mi  1  . 

YOU  OUGHT  TO  KNOW  SOMETHING  ABOUT  THIS. 


PARTICULARS  OF 

The    Trading    {3   Manufacturing    Co,, 

C.I.    DEPT.,  Ltd., 

27   6   28,    FLEET     STREET,     LONDON,    E.C. 
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Magnolia 
Metal  . . 


Best  Anti-Friction  Metal 
for   all   Machinery 
Bearings. 


Magnolia  Anti  Friction 
Metal  Company,  of 
Great  Britain,  Limited, 


17      49,    QUEEN    VICTORIA     STREET. 

LONDON.    E.C. 

Telephone:  5925  BanK.  Tel.grams :      M  AGNOLIER,   LONDON.' 


BERLIN:     FRIEDRICH     STRASSE.    Jl.  .  P/\  .^J  ol.V?  TAITBOUT. 

LIEGE.    BELGIUM:     36.    RUE    Dt.    LI    NIVERSITE. 

GENOA.  VIA    SOTTOK.IHA       I.    PIANO    NOBILE. 
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HUDSWELL,  CLARKE  &  Co., 


RAILWAY    FOUNDRY     LEEDS. 

LOCOMOTIVE    ENGINES, 


LTD., 


Of  SH  sizes  and  any  gauge  of.  Railway,  of  greatly  improved  Construction,  for  Main  or   Branch   Railways    (    ..r.ractors, 
Ironworks,  Collieries.     Prices,  Photographs,  and  full  Specifications  on  application. 


SOLE     MAKERS    OF    THE    "  RODGERS "    PULLEYS    (Registered). 
Wrought    Iron    throughout.    Rim,  Arms,   and    Boss. 
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USE 


Steelene 

FOR 

CASE-HARDENING. 
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London  for  the  supply  in  bulk  to  existing 
electricity  supplj  companies  and  borough 
council-,  and  foi  tin- running  of  railways.  Cur- 
rent is  to  be  conveyed  from  St. Neots  to  Enheld. 
a  distance  oi  forty  miles,  along  a  private  right 
m  way  adjacent  to  the  Great  Northern  Railway 


The  Offices  of  "  Page's  Weekly," 

Wednesday  Evening. 

F7LECTRIC  power  schemes  for  London  con- 
tinue to  tread  upon  each  other's  heels. 
Attention  was  directed  in  the  last  issue  to  the 
salient  features  of  the  different  proposals  which 
have  been  put  forward.  The  more  important 
schemes  at  the  time  comment  was  made  upon  the 
position  last  week  were  the  Administrative 
County  of  London,  with  which  Mr.  Merz  is 
associated,  and  that  of  the  London  County 
I  ouncil,  the  latter,  in  the  opinion  of  many  critics, 
a  leap  in  the  dark.  The  representatives  of  the 
borough  councils  have  since  been  conferred 
with,  and  have  approved  of  the  Spring  Gardens 
programme,  within  certain  limits.  They  desire 
that  provision  should  be  made  to  safeguard 
the  interests  of  the  borough  councils'  existing 
undertakings,  and  there  is  a  veritable  omnibus 
reservation,  that  their  approval  is  subjei  1 
to  the  details  of  the  measures  proving  to  be 
"otherwise  satisfactory."  As  a  matter  of 
fai  t.  the  representatives  of  the  borough  council- 
have  pledged  themselves  to  nothing.  I  hi 
conditions  laid  down  will  permit  them  giving 
the  County  Council  Rill  their  uncompromising 
opposition,  should  they  be  so  minded. 


The    latest    power     scheme    1-    a     pri 

undertakings       Authority    is     to     be    sought  ,•/„..       ■  ■     1 1 

this    year   for    the    election    oi    .1    largi  proi                      flrmixg,  n.sc,  f.r.s., 

station  at  St.  Neots.on  the  Rivei    OttSe.  ill  deliver  the                  -,..,„    Cantor  lecture- 

,,,.,                             ,                    .  dealmy    uitli    the    inoasurernert    at    high    (reauentv 

which  electrical  energy  1-  to  be  transmit!  ■  •■  n<  Hemfe?. ' 
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line.  From  Enfield  to  London  the  transmission 
will  be  underground.  I  ectrical  energy  will 
be  supplied  in  London  at  £d.  per  unit.  It  is 
estimated    tl  ost,    inclusive   of    thirty 

mik- 1.1  distributors,  will  not  exe&d  £2,000,000. 
The  promoters  ..1-  largely  relying  on,  cheap 
coal  foi  th<  realisation  of  the  >d.  per  unit 
ideal.  It  1-  stated  that  the  present  distributors 
are  not  to  b  with,  but  the  view  oj 

the  presenl  vendors  ol  electric  power  is  likely 
to  prow  quite  another  story.  The  fight  for 
the   1  ighl    to  oil    London   with   regard   to 

electrii  power  supply  is  going  to  be  a  tough 
business.  The  consumer  will  probably  come 
oul  ol  th,  top. 

Their   is   an   astonishing  variation   in   trade 
irs.     In  some  casi  -  one  has  to  hunt  for 


the  date,  and  occasionally  a  really  hideous 
monstrosity  is  perpetrated  in  which  it  is  neo 
sapy  tu  hum  foi  the  calendar,  too.  VV<  have 
productions  so  lacking  in  taste  that  the 
nts  have  been  glad  to  hide  them  behind 
desks  or  in  cupboards.  Granted  thai  gifts 
should  not  be  received  in  an  over-critical  spirit, 
n  i-  not  too  much, we  think,  to  ask  ol  the  designer 
that,  as  In-  calendar  is  to  be  looki  d  al  daily,  it 
should  be  pleasing  to  the  eye  and  effective  in 
arrangement.  It  is  possible  to  send  out 
a  -quare  yard  of  unattractivi  advertising 
material  combined  with  a  two-inch  panel  for 
dates,  bul  will  the  recipients  hang  the  calendar, 
so-called,  or  mentally  apostrophi;  e  and  "  hang  " 
the  m  nilei  '  11  its  essential  ol'ic  I  1  subor- 
dinated  to  other  matters,  a  calendai  loses  force 
a-- a  reminder  both  of  dates  and   oi  people. 


THE    GERMAN    TURBIN!      '  I  I .'.  Bl 


a  small  third-class  cruise*  ol  1,201  1  lacement     she  is  interesting  as  the 
,    1    ,iser  to  be  fitted  with  turbine  machine.        I      re  are  two  shafts  011 .each  sn 

driven  by  a  high  and  low   pressure  turbine.     Si  is  generated  by    bchulz-Thoi 
,  the  i.h.p.  being  11,000.     She  carries  10  4-1  in       1    guns,  10  I'4S  ">•  <!■•••  ™a    ' 

,n*.     rwo  torpedo  tubes  (submerged)  ar.  for  18  in.  torped 

Naval  Bill  (or  1006.  approved   by  the  Federal  I  ek,  adds  five  large  cruise. 

,  and  one  to  the  reserve,     Bighl  division.  orpedo-boats  are  to  be  added  to  the 

sixteen  provided  for. 
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In  his  address  to  the  Society  of  Arts  on 
Wednesday,  Sir  Owen  Roberts  made  some 
observations  on  the  subject  of  technical  edu- 
cation and  industrial  conditions  which  are 
worth  more  than  passing  notice.  He  points 
out  that  to  succeed  under  the  conditions  in 
which  modern  industry  has  to  be  carried  on, 
a  nation  must  be  educated  with  a  primary 
regard  to  those  conditions.  For  England  this 
is  a  question  of  life  or  death.  Technical 
education  itself  is  not  enough.  The  dangers 
which  lie  ahead  as  regards  our  national  pros- 
perity spring  mainly,  thinks  Sir  Owen  Roberts. 
from  two  sources  :  the  new  impatience  of  the 
teachings  of  political  economy,  and  the  dis- 
inclination to  study  the  bearing  and  influence 
of  foreign  and  colonial  affairs  on  material  in  terests 
at  home.  The  great  enfranchised  democracy 
will  never  ieel  a  real  interest  in  foreign  affairs 
until  they  understand,  as  they  can  be  made 
to  understand,  that  this  is  a  Saturday  night'- 
wages  question.  Constantinople,  Egypt  and 
India,  will  soon  become  interesting  enough  if 
it  can  be  realised  that  the  smoke  from  Lan- 
cashire, Yorkshire  and  Staffordshire  chimneys 
depends  largely  on  a  prudent  and  patriotii 
(onduct  of  our  foreign  and  colonial  relation-, 
which  ought  to  be  removed  from  the  domain 
of  party  politics.  There  is  food  for  thought 
in  this  view  of  the  importance  of 
education. 

["he    congeries    of    i-dhited    Technical    ' 
1  ut ions  at  South  Kensignton  include  the  1 
!■■(  hnical  1  oil*  gi    of   the  <  ity  Guild     and  the 
Royal  Coll'  ence.      I  hi  n 

i"  be  a  fair  prospi  1  1  oi  "  crowning  the  edifii  e  " 
oi    technical  education,   which   ha  1 

the    English    polii  j    oi    "  muddling    th 
»omi  how,  be*  n  laboriously  growing  up  withoul 
much  coherenci   01  system.    It  is  propo  ei 
create  the  new  institution  at  South   Kensingtoi 
l"i     the    teaching    of    science    and    techl 
where  the  very  highesl   courses  of     peci 
instruction   shall    be   given,   with    facility 


the  most  advanced  training  and  research  in 
the  various  branches  of  science  as  applied 
or  applicable  to  the  arts  and  industries  of  the 
Empire.  This  can  be  done  by  placing  the  now 
existing  institutions,  together  with  other 
buildings  in  course  of  construction  at  South 
Kensington,  under  some  common  form  of 
government,  and  it  will  be  necessary  to  combine 
tin  work  of  the  Royal  College  of  Science  (in- 
cluding the  School  of  Mines)  and  of  the  Central 
Technical    College    as    parts    of  one   organised 

whole. 

The  Government  have,  says  Sir  Owen 
Roberts,  agreed  to  co-operate  in  this  scheme 
to  the  fullest  extent,  and  so  have  the  governing 
authorities  of  the  Central  Technical  College 
1  >"  the  (ity  Guilds,  with  some  minor  reservations 
necessary  to  preserve  their  modified  autonomy 
as  well  as  their  own  personal  identity  and 
continuity.  In  so  doing,  the  City  Guilds  will 
I  ave  shown  then  willingness  to  subordinate 
theii  own  legitimate  functions  and  authority 
onnected  with  technical  education  to  national 
requirements  and  exigencies.  They  will  doubt- 
less also  havi  secured  to  themselves  a  great 
influenci  and  adequate  representation  on  the 
body  to  be  created  for  the  co-ordination 
of    thi  institutions    in    being    and    in 

0  as   to  bring  about  the  fulfilment 
of  thi  m<    and    ideals   placed   before 

ountry  by  Lord  Rosebery  and  Mr.  Haldane. 
ation  of  the  London  County  Council, 
mportanl  than  thai  oi  the  Govern- 
ment Iso  .1.    and    it    is 
understood  thai   vei  y  lame  amounts  ,,1  capital 
and  adequati  1  ndow  ments  will  become  available 
maintenance  of  the  new  "  Charlotti  n 
t  has  been  rathei  unhappily  called. 

I         min    Baker,   in   his  report   on    the 
Bla  kfriars-bridge,    recommends 

•  ui  mo    be   widened   30  ft.  on   the 

I    thai    new    foundations    be 

irry  the  increased  weight, 

'  "■■'     bein|  ,1    absolutely 
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ary.  Application  1-  intended  to  I"-  made 
to  Parliament  in  the  ensuing  Session  by  the 
Corporation    ot    London    to    empower    them 

to  widen   the  bridge  accordingly,  c mencing 

at  or  near  the  northern  abutment  and  terminat- 
ing at  or  near  the  top  of  the  stairs  at  the  south- 
western end  :  also  to  construct  a  tramway 
(double  line)  about  one  furlong  0/5  chains  in 
length  on  the  Victoria  Embankment,  about  four 
east  from  a  point  opposite  John 
Carpenter  Street,  passing  thence  over  Black- 
in.  11-  Bridge  and  terminating  in  Christ  Church. 
Southwark. 

Lord  Harris,  presiding  at  the  ordinary  general 
meeting  tii  the  Consolidated  Goldfields  of  South 

Africa  Ltd.,  remarked  that  the  gold-mining 
industry  had  never  been  on  so  secure  and  sound 
a  commercial  basis  as  i1  was  at  that  moment. 
He  believed  1h.1t  they  were  going  to  see  a 
gradual,  possibly,  but  still  a  continuance  of 
progress  in  tin  reduction  of  working  cost-. 
and  tin  effect  of  improvements  in  economical 
management,  ami  economical  working  ot  the 
ore  bodies.  In  tins  country,  however,  we  were 
verj  impatient.  For  instance,  last  year  he 
remi  mbered  quite  a  flutter  of  excitement  about 
tul"  mill-.  I  Inn  economic  utility  had  not 
been  proved,  but  the  information  about  them 
was  considered  good  enough  to  warrant  rising 
price-.  Now.  however,  that  it  could  be  shown 
that    tube    mill-,    when-    the    ^vm\<-    ol    on-    was 

llitabli     ai  tually  resulted  in  a  saving,  as  iii   Hi' 

Robinson  Deep,  ol  as  much  as  4s.  .1  ton  nobo  l\ 

noil,  e  ol  the  point.     Economy  ol  this 

kind  would    however,  have  its  effect,  ami  when 

it  w.i    helped  i>\  ei  oriomy  in  anoth  1  due,  1 

.1    Mr,  Webb  (the  consuting  engineer)  unmis- 
takably   showed     m    the    1  iSe,     fol    instance 
Simmei    and  Jack     the   possibilities  ot 
ih.    future   were   bound   to   he  recogru>ed.     It 
thai    there  is   every  indii  atiou 
that  the  Rand  gold  output  foi  1905  will  approxi- 

lil.it'     to 


l)is.  ussing  thi  i'  lativi  1  ffii  iencii  oi  bub 
mills  ami  gi  inding  pans,  in  .1  rei  1  nt  issue  ot 
the  Mining  Magazine,  Messrs.  G.  A.  and  H.  S. 
Denny  remark  that  :  "  For  regrinding  the 
tube  mill  was  recommended  foi  th<  firsl  time 
on  these  fields  b\  the  writers,  and  since  that 
time  much   has   been   heard   ol    'in-   machine. 

There  is  m  the  ids  ot  the  writers,  however 

— in  the  light  ot  the  experience  the}  have  gained 
of  tube  nulls  ami  with  then  knowledge  of  the 
excellent  work  wlmh  can  be  done  with  pans 
of  the  W'heelei  type,  gained  from  West 
Australian  practice  a  growing  doubt  as  to 
whether  the  tube  null  is  really  the  best  machine 
to  employ  for  this  classs  ol  work,  since  for  our 
purposes  complete  sliming  is  not  required. 
Considerable  attention  has  lately  been  devoted 
to  the  use  of  grinding  pans  m  West  Australia, 
and  the  result  ol  comparisons  extending  over  a 
consul, -table  period  has  shown  that  there  are 
certain  advantages  to  be  gained  by  the  us.'  ot 
pans  which  appatenth  place  them  m  advance 
of  the  tube  mill  for  our  partii  ulat  requirements^ 
In  our  own  investigations  on  reground  products, 
it  wa-  found  that  even  with  .l.,in  concentrates  a 
very  considerable  extraction  could  be  obtained 
by  passing  them  ovei  plates  ami  being  re- 
ground,  ami  tin'  same  feature  was  found  to 
obtain  with  the  reground  sands.  The  tube 
mill  is   not   the   kind   ot    machine   in   which    one 

would  can'  to  resort   to  amalgamal firstly, 

be<  an  .'  the  operatoi  1  anno!  51  ■  «  hal  is  taking 
place  in  the  mill,  and  secondly,  because  the  flints 
would  have  a  decid  d  tendency  to  floui  the 
mercury.  The  grinding  p.m.  on  the  contrary, 
has  been  well-known  as  an  amalgamator  foi 
man)  years.  It  1-  accessible  and  easily  under 
control  oi  the  operatoi  al  mj  timi  and  the 
writers  are  oi  opinion  that  on  reground  pro- 
ducts from  Witwateisiand  ores  n  qualities 
as  an  amalgamating  ma.  hines  ai  0  the  vet\ 
greatest  importance.  Not  onl)  tin  but  the 
gi  Lading  pan  is  an  easil)  Im'  died  unit,  whereas 
ibe  null  is  1 
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MEETINGS,   ETC.,    FOR   THE   ENSUING   WEEK. 

■Friday,  N  a.   24.— Conference  01   Glow   Lamp  Manufacturers.— In- 
stitution of  Civil  Engineers  n a.m.— Physical  Soclel 
College  of  Science,  5  p.m. 
irCRDAY,    Nov     2;.  — North    of    England    Institute   of    Mining   and 
Mechanical  Engineers. 

MONDAY,    Nov.    27— Institute  ol  MirliK  Elll'lluc         Pi(> 

and  Metre  Systems,"  Mr.  F.  Co.,,.. 
t'ui    DAY,    Nov,   .-8.     Institution  of  Civil  Engineers,  8  p. in     Continued 

discussion    on    Mi.    Sailers    Taper,    '■Waterways    of     Great 

Britain      Paper,    Hun    C.    A.    Parson-,    on    "Turbines. 
^  Instituti 1     Electrical    Engineers    (Manchestei 

J  Section  1, 

\\.  i.nesiiav,  \<n.    -.,      Liverpool  Engineering  Society  :  Paper, "  The 

Savage  Ol  M,lps     by  Mr,  F.  W.  Young. 
Ihiksimy,   Rov,    s...-R..yii   so.ietv-    Presidential  a 

Rayleigh.— Rugby  Eiiciineiing  S  icietv     Pal 

..1  So. mi   tin  :■•:.   mi,,   Electrical  Energy      Messrs.  linger 

anil  Rivnolds. 


armoured   cruiser    11  to   be   launched   at 

oki    ..11    Saturday,    is   the  last   Of  the   t)ukt     <f 
h  class  to  enter  the  water. 

Vccording  to  a  recent  report  the  length  of  steam 
railway,  in  tin-  United  States  on  December  31st,  1904, 

net   hi.  1.  ..  -      .1  ;  .  .14  miles  in  the 

i.  is.    Sons  and   Maxim  have  obtained   a 

t   to  construct  a  floating  dock  for  submarine-. 

I  he  .lock  is  to  co>t  .  .     .     -    .111.1  is  to  be  delivered  at 

He.    promoters  of  the  proposed  light  railway  from 
Bournemouth  to  Suanage  have,  it  is  stated,  decided  to 
proceed   with  their  scheme,  which  is  estimated  to  cost 
IQO. 

Itisst.it,  1  that  Parliamentary  powers  are  to  be  sought 

next     1 --in  11   ini    .1   new    South  Lancashire  railway  to 

tap  thi    hitherto  undeveloped  agricultural  portions  of 

thi    I  ylde,  and  to  link  them  with  the  Midland  system 

1  Lam  aster. 

Electric  traction  i-  to  be  employed  from  the  outset  in 
the  Simplon  Tunnel,  and  according  to  the  Tempi  an 
agreement  has  been  signed  with  a  Swiss  firm  bv  which 
the  necessary  installation  is  to  be  completed  by  May  1, 
the  date  on  which  the  tunnel  is  to  be  opened. 

In    view    nl    the    many    difficulties   involved   in   the 

standardization    ol    carbon    filament    glow    lamps,    a 

1     .  ailed   to-day   by   the 

..11  Physical  Standards  oi  the  Engineer- 

.  ommittee,  prior  to  formulating  recom- 

i]    the  Electrical  l'lant  Committee. 
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Fire  proof  Construction. 

lh'  terrible  outbreak  oi  lire  in  a  lodging  lion-.-  at 
1  rlasgi n'.   win  in   111  .in    1    1  ea  ;ei I  deman. I 

prooi   material.     The  same  post   which   brings 
details  oi  the  disaster  includes  also  a  very  sug 
and    instructive   account   of   some    tests    which    nave 
lately  been  carried  out  bj  the  British  Fire  Prei 
Committee 

One  oi  these  relates  to  a  -2  5 -in.  partition  Formed  with 
2|-in.    porous   terra-cotta  hollow  tiles,   erected   by  the 

V.i ,il     I  u.  1 fing    Company,    of     Pittsburg    ami 

I  Ion 

The  test  indicates  that  it  is  possible  to  provide 
pai  tin. .11-  2  111.  thick  (2J  in.  slabs  and  $  in.  plastering), 
having  a  length  of  ti  1  ft.  and  a  height  ol  8  ft.  10  in.  that 
will  pre\  '  lit  tin-  passage  of  flame  and  smoke  from  a  tire 
burning  for  two  and  a  half  hours  on  the  plastered  side 
"l  1 1"  partition,  raising  the  temperature  to  1,9X11  deg.  F. 
(1,082-2  deg  I  )  and  then  prevent  the  passage  of  water 
team  tire  engine  jet. 

I  In  objei  1  ni  the  test  was  to  record  the  effect  of  a 
in"1-  "i  the  duration  mentioned  with  a  gradualh  in- 
creasing temperature  to  1..S00  deg.  F.  (982-2  deg  I  .) 
but  no1  exceeding  2,000  deg.  F.  (1,093-3  deg.  (  .), 
follow.-. i  by  tin-  application  of  water  on  the  fire  side  for 
two  minutes  with  a  view  to  classification  as  affording 
■•  Full  Protei  I i.-ii  "  (Class  A)  of  the  standard  table  for 
fire-resisting  partitions.  The  partition,  in  compliance 
with  the  requirements  of  the  above  class,  to  have  an 
area  of  .it  |e,,st  ,s, ,  it.  superficial  (7*43  square  meters) 
with    a    thickness    not    exceeding    z\  m.    (-063    meters) 


UEVAT/OM  Of  SLABS      ■      SECT/ON 


DETAILS     ni      MN'K-PROOK    TILES.' 


the  par- 
tition- wa  .  inner). 

Mi.-  summary  ol   eBect   st.,t.--  that   1    iring   the  first 

five  minuti      1 lung  co.it  ol   .  ards  the 

rst  coat  remained  in  position  until 
water  v., 1-  applied    when  most  ot  it  ed  away. 

In   twenty    minutes    one   vertical    and    one    horizontal 
■  ppeared   on   the  surface  of   the  partition  away 
from  the  tire    increasing  to  nearly  the  whole  height  and 
length  "I  the  partition. 

Shorter    crack-    also    appi  the    tloor    level 

to  each  side  wall  at  angles  of  about  4;  deg    :    a  similar 
crack  also  appeared  at  thesoutl  from  ceiling 

to   sid.-    wall.       Ml    these    cracks    slightlj     increased    in 
length  and  width  during  tin    test  ks  passed 

along  the  joints  and  beds  and    ■        1  the  tiles. 

The  partition  bulged  towards  tin    fire  the  maximum 
at  the  centre  being  2 j  in.  I  er)     .11  t  he  conclusion 

of  the   test   the   bulging    was    reduced    to   2  in;   ('0508 
meter).      The  face  oi  om    til    01  split  off. 

Neither    fire-smoke,    nor    watei  ugh    the 

partition  itself    «luch  remained  in  posit    m   .1  the  con- 
clusion ot  test. 

The  tiles  were  each    [2  in,   I  and  each  con- 

tained three  perforations  3  in.  lone  1.,  in.  wide.  The 
weight  of  the  tile  was  from  1  _■  to  ill.  I  he  partition 
consist,.,  1  ol  eight  full  courses  and  a  I  lUng  o  mrse  about 
p.  In  construction  the  tiles  wen  soaked  111 
watei  and  built  on  a  course  ol  stock  bricks  resting  on 
the  floor  of  the  hut.  up  t.i  the  underside  ol  the  solid 
ceiling  ol  wood  and  plastei  and  bet'  1  1  walls  of  the 
t •■- 1 1 1 1  chambei  cement  mortar  composed  ol  one  part 
of  cement  to  two  parts  oi  sand  beinf  used  foi  the  beds 
in. 1  joints  and  the  mortal  in  the  bed  forming  dowels 
in  the  vertical  perfoi  itions  I  hi  pa  til  011  was  plas- 
tered in1  .  in.-  side  witht  .  -  i  ontainmg 
a  handful  of  hair  an.l    .  bushel  oi    i  om    yard 

ni.  I  and  hall  a  yard  of  grey  lime. 
Annual  Dinner 
The  i.  .re ni.-n  employed  al   the  Welli      ton  Works  of 
Co.,  Ltd      0  recently 

held  .1  \  ery  sui  mal    '  moker  " 

.it:     Friendship  Hotel.  1  ildham      Mr.  J  1  [owarth 

mdinl 

of    the 

With  tin    present  staff  of  efficient  foremen 

and  a    1  ontinuani  -  tin     Eriendl  existing 

Eorei  ure  thai 

when  th.     next  1 ..  dinni  r  to  ..  would 

i.l\   progri  l.uniley 

'■'  '■■' .         .  '■  and 

>■  ■      ■  Vlr.  J.  S 
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Natal  Coal  Tests. 

Mr.   W.   J.   Quince   favours   us  with  a  copy  of  the 
elaborate  report  whichjhas  been  issued  by  the   Natal 
Coal  Testing^Committee.     Representations  having 
made  to  the  Xatal  Government  by  some  of  the  cbllien 
owners  of  the  desirability  of  having  a  series  of   tests 
of  Xatal  coal   made,   other  than  the  locomotn 
made    by    the     Railway     department,     a     committee 
consisting  of  the  Commissioner  of  Mines,  the  Locomotive 
Superintendent.  X.G.R..  and  the  Inspector  of  Boiler~. 
was  appointed   to  carrv  out  an   independent   series   in 
order  to  determine   the   relative  speeds   of    burning  of 
the  various  coals  under  given  circumstances,  and  the 
relative  efficiencies  of  the  same  coal  at  different  sp 
of  burning. 

The  boilers  provided  at  the  testing  station  were  a 
Reid  locomotive  boiler  and  a  Marshall  portable  boiler 
which  have  very  different  ratios  of  heating  surface 
to  grate  area.  Four  tests  of  each  coal  in  each  boiler 
i.e.,  eight  tests  were  made  : — viz..  eight  hours  ordinary 
draught,  seven  hours  light  draught,  six  hours  medium 
draught,  four  hours  full  draught. 

It  is  pointed  out  that  the  results  given  in  the  report 
represent  the  character  of  each  coal  at  the  time  of  test 
only,  there  being  no  certaintv  that  at  the  time  the 
report  was  sent  in,  the  coal  from  a  particular  colliery 


ghtlj   better  or  worse  quality,  owing,  for 
re  in  cleaning  on 
the  picking  belts. 

For  the  purpose  of   rendering   the   results  available 

ts  obtained  elsewhere 

quantity  of  Welsh  coal  (Nixon's 

ised   from   the 

Union  < 

The  efncieni  i  ried  in  the  tests 

made,  with  the  strengths  oi  draught  and  corresponding 
speeds  of  burning,  fhe  relative  results  deduced  from 
the  equivalent  evaporations  Reid  boiler),  fully  cor- 
recti  i  are  shown  in  the  accompanying  table.  For 
much  interesting  additional  information  concerning 
Natal  coals,  we  must  refer  our  readers  to  the  report, 
which  i>  printed  by  P.  I'.-  -  Maritzburg. 

% 

Mi     Herbert   A.    Evans     M.Inst.M.M.,   has  been  ap- 
pointed   superintendent    (it    the    mines   of   the   Tolima 
Mining  (  ompany    Ltd.    in   1  olumbia,  South  America 
I  une  1  -t  1  isf 

Mr.    R.    H.   Goodwin.    M.Inst.M.M.,    left   London   on 
Septembei  <.  to  resume  work  a> 

of    engineer    to    the    British  Guiana  Consolidated 
Gold  Mines. 
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Btj 

Newcastle 

•87 

Newcastle 

No.  4:  ' 

'95 

— 

Newcastle 

85 

Zululand    

•85 

Zululand 

•81 

Natal  Steam 

p 

West  Lennoxton  . . . 

83 

Zululand  (a) 

'79 

Newcastle 

'q: 

C 

Zululand    

73 

Zululand    ... 

4s 

Makatese  Kop     ...      1 

•18 

Makatese  Kop 

■ '  '35 

Makatese  Kop 

I'll 

ifakat.-w  Kop 

1  '09 

| 

Llandslaagte 

Vaalbank 

Natal  Merthyr     ... 

roas 

Vnalbank 

104 

-~ 

(bottom)          ...      1 

*  12 

Impati 

1 '05 

Central       

■98 

Natal  Merthyr 

I'OI 

Natal  Merthyv     .  .      r 

■07 

Natal  Merthyr 

ro2 

Utrecht 

'97 

Central 

'99 

Utrecht      1 

*oa 

Vrede          

Too 

Hl'Oplslaagtc 

Utrecht 

•98 

-_'  ' 

Central       

'94 

Central       

'99 

(bottom 

'94 

Vrede 

'945 

■5 

Utrecht      

•98 

KlamL>la&gte 

3 

Elandslaagte 

om) 

'■j 

t 

(bottom 

'975 

Nevnrast'.e  Steam 

•80 

a 

c 

§ 

z 

Newcastle  Steam 
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British  Coal  for  Russia. 

The  British  Commercial  Agenl  in  Russia  (Mr.  Henrj 
Cooke)  quotes  from  the  Commercial  and  industrial 
rsburg  to  the  effect  thai  an  unpre- 
cedentl  t  of  British  1  oal  is  expec  ted  this 
autumn  and  wintei  -  Reval,  for,  in  addition  to  the 
oca!  irks  and  factories,  the  Baltic  and 
Psko  railwa  I  ordered  through  two  St.  Peters- 
burg import  firms    (,o  pouds  (about  48,000  tons) 

to  be  -  [ii  pat  hed  via  Reval. 

South  African  Mining  Progress. 

The  report  o)  the  directors  of  the  British  South  Africa 
Companj    tates  thai   the  progress  ol    the    mining  in- 
luring  the  year  ended  March  515ft,  1905,  was  far 
more  rapid,   solid   and   satisfactory  than   during   any 

similar  period  since  thi   1 ation  of  the  company,  and 

tin-  imprfvemenf  has  been  even  more  marked  since  the 
above  date.  \  most  satisfactory  feature  ol  this  pro- 
gress has  been  the  rapid  and  continuous  increase  in 
the  number  of   individuals  ami   small  syndicates  who 

engaged  in  the  profitable  working  oi  properties 

upon  a  small  scale  It  is  believed  thai  the  number  ..1 
reefs  in  Rhodesia  Ivhicli  ran  be  profitably  worked  in 
tins  waj  on  .1  -in. ill  scale  1-  very  large,  and  the  Admin  ' 
istratoi  has  been  authorised  to  advance  limited  sums 
1  it  v  to  ,i|.|.ro\  ed  persons  to  assist  them  to  erect 
1 1  -   necessary  machim  1 5 , 

Metallurgical  Lecture  at  Birming-ham 

Mr.  J.  I-;.  Stansbie,  l-'.l  C,  has  just  contributed  aii 
interesting  paper  to  the  Metallurgical  Societj  at  the 
Birmingham  Municipal  [Technical  School,  on  "  Solutions 
"i  '-"h. I  j. 1, 1  Solid  Soluti<  ns."  1  he  authoi  deals  with 
a  question  oi  considerable  importance  to  the  metal- 
lurgist,    [thasbeen  stated  that  solid  solutions  in  the 

case   oi    metals  .or    he1 leou     on it   oi   the 

-low  diffusion  which  takes  place  in  the  molten  metals 
a-  compared  with  tin-  solutions  oi  solids  in  liquids. 
Bui  it  Mould  appear  thai  this  is  onlj  a  mattei  oi 
timi  to.  ii  the  alloys  is' kepi  fnolten  sufficient!}  long, 
uniform    concentration    may    he    attained,    and    then 

' '  motion     oi    tl mponents   in   tin-  solution 

would  favoui  tin    retention   '•!    uniform    concentration 

alio;    on  freei 

Bui  1    .,1    the    que  tion    ari  ies    when 

tri    formed  between  tin-  metals, 

tal  ai  on-metal      in  tin-  1  ase  anj  solution 

nust  bi    i lb  d     illation  1,1  the  1  ompound 

lin  mass  oi   the  mi  tal.      \  1  ase  in 

"i   coppei    .nid   arsenii . 

["here    i  doubl    bu1    thai    arsenide 

■'         "I'  ed  mi  the  molti  n  .dim. 

M*  in  II...  s     shovv- 


tll.il  .1  1  1 1. nation  I. do'-  place  during  tin'  solidification. 
Hut  it  1-  probable  that  a  certain  percentage  of 
arsenii  in  1  he  arsenide  forms  a  solid  solution,  which  has 
.1  una  Ii  less  hurtful  effect  on  the  main  mass  ol  the'metal 
than  when  an  eutectii  separates,  I  In-  is  a  practical 
question  oi  some  importance  to  those  who  introduce 
small  percentages  oi  certain  elements  into  copper  to 
produce  sound  casting  .  For  it  1-  clear  that  the  pro- 
portion ot  tin  added  element  should  !»•  about  that 
required  to  form  the  solid  solution,  and  tins  loi 
in  copper  seems  to  be  about  o-2j  per  cent,  of  arsenic. 

It  1-  expected  that  the  work  m  connection  with  tile 
con  1 1 10  11.111  ni  a  new  bridge  across  the  Wear,  joining 
Sunderland  with  Southwick,  will  lie  put  in  hand 
immediate!',  I  he  total  cost,  it  is  estimated,  will  he 
£3°°. 

At  the  opening  ol  the  first  section  ot  the  Shanghai 
Nanking  Railway,  the  first  train  proceeded  to  Naziang 
a  di-t. one  ot  twelve  miles,  conveying  the  principal 
Chinese  offii  ials  and  foreign  residents.  Work  on  the 
railway  is  proceeding  vigorously. 

The  hrst  se<  lion  oi  the  Keyham  extension  works. 
consisting  oi  the  tidal  basin,  was  opened  on  Monday 
by   the   admission    of    sea-water    through    ten    ShricSs 

111  the  cotlerdam.  The  works  comprise  two  basins 
and  four  docks,  enclosed  in  the  area  of  114  acres,  and 
over  si\  millions  have  been  spent  up  to  date. 

OBITUARY     NOTICES. 

The  death  is  announced  ot  Mr.  John  Henry  Wurtz- 
burg.  a  duei  tor  of  Greenwood  and  Batley,  Ltd.     Mr. 
Wnitzbnrg,  who  has  been  ill  ,1  lew  days  only,  was  for 
six  years  up  to  November  last  an  Alderman  ot   I  1  ed 
He     .1     chairman  ol  the  old  Leeds  School  Board  and 

hairman  ot   the  new  education  committee  ol 

t  he  town  '  oil  in  il,  1  on  ti  Tilling  111  that  Offii  1    until  Novel  11 

her  la-t.     He  had  1"  en  president  oi  the  I  eeds  Chamber 

1.1  I  "  1 1 . 1 1 

I  in  d<  nth  1  ■  mm.  un,  ed  oi  \b  ,  \\  illiain  I  b-nry  Green 
v.,...  1     fi  .1  inerl  or  ol    metallurgy  at    Sheffield. 

He  wa-  lie  iih:.  oi  1  manual  6)  metallurgy  and  a 
treatise    on    steel    and    iron,    and    received    the    Watt 

111!   .1,1  I     In!     .1      papei      1     r,     1  lie     tle.M  m>    111      I  li         1-'.     I    HMl|    bctlUC 

i     i  iiution  ,,i  i  nil   Engineers.     1  le  was  edt 

at   tl"    R03  d   - :  oi   Mine-,  and  subsequent!]   was 

chiei  engineei   ol  I     Petersburg  Ordnance  works 

on  ■  .mi  manage)  ol  I  hi   I  tit  mingham 

M'  tal     nid     Munil  i  .in, p.on .     Ltd.      I  le    was    a 

membei  of  thi    li    i    md  Steel  tnstituti 


November  24,   1905. 


PAGE'S     WEEKLY. 


IRON-NICKEL-MANCANESE     CARBON 
ALLOYS. 

SEVENTH    REPORT    TO    ALLOYS    RESEARCH    COMMITTEE. 

By  H.  C.  H.  Carpenter,  R.  A.  Hadfield,  and  Pki«  y  Longmuir. 


TpHE  series  of  nickel  manganese  carbon  iron  alloy-., 
A-K,  whose  properties  have  formed  the  subject  of 
investigation  of  this   research,   has   been  prepared   in 
I         following  manner:  — 

The  base  of  the  material  used  was  Swedish  charcoal 
iron  of  special  purity.     This   was  melted  along  with 
the    necessary   ingredients,    nickel   and    Swedish   white 
iron.       By    these    means   approximately    uniform   per- 
centages of  carbon  and  manganese  were  obtained,  the 
\  arying  from  nil  to  20  per  cent,   as  aimed  at. 
eries  may  be  taken  as  showing  satisfacl  iry  pro- 
ducts,  as  the  carbon  percentages  were  on  the  whole 
uniform.     They  vary  from  0'40  to  0-52,  0-45  being  the 
figure    limed  at.     The  nickel  percentages  showed  very 
little     loss.     The     manganese     percentages      show     a 
variation  from  079  to  ro3.     This  element  is  notoriously 
cult  to  obtain  constant  in  any  series  of  alloys.     The 
exact    loss  ,on   melting    is    shown    in    the    table    given 
below. 


ultimatesti   --  without  seriously  impairing  the  ductility 

els  the  following  table  giv  - 
information  : — 


Heela 
Worln 
Mark 

N.  P  L. 

No. 

2 

Nickc 

Alloy. 
3 

Nickel. 
4 

Pereonta 

Carbon 
5 

es. 

6 

Perccntnge 
Losi  ol 

Mangamse 

io  welling 

7 

1788  A/,, 

03 

• 
A 

Nil 

0  47 

095 

24 

..     B/, 

40 

B 

1  20 

0  48 

0  79 

29 

..   c/. 

41 

C 

215 

0  44 

(i  a 

34 

,.    D, 

42 

D 

4-25 

0  40 

0  82 

40 

„     I 

43 

E 

4  05 

0  42 

103 

31 

..    J 

44 

F 

642 

0  52 

0-92 

38 

„     E 

45 

0 

7  95 

0  43 

0  79 

42 

„     F/, 

46 

H 

12  22 

0  11 

0-85 

45 

..   0/. 

47 

3 

15  98 

0  15 

0-83 

46 

H/, 

48 

K 

19  91 

0  41 

0-96 

33 

FABLE  SHOWING    COMPOSITION    OF    ALLOYS. 

present  report   embodies   an   exhau  ti 
1    of  the  mechanical   prop.  rti< 
teels  containing   an  I  1    per  cent. 

1  11  i  ion  and  o-.S.S  per  cent,   mangam    • 

That  certain  of  the  nickel  steel     ai      0  1   valui 

1^  a  fact  well  known  to  all   enginei  1        : 

the    presence   of   nickel    in,    say, 

n     11.  li  -d    .1-    tending    to   rai 


No 

ADalj'aCS 

Yield 

Point. 

Masimnm 
Stress. 

Ni 

C. 

Mn 

Si 

47 

4K 

2-990 

3  010 

4  175 

0  320 
0  280 
0-310 

0-512 
0  516 
0-645 

0  052 
0  123, 
0  112 

Tods  per 
«q  in. 
21  7 

21-9 

33-7 

Tone  per 
eq.  in. 
39'3 

39  2 

50-4 

Per  cent. 
on  2  ins 
310 

32-5 

21-5 

No.  46.    Annealod  al  600°  C.  (1,112°  F  )  to  090°  C.  (1,202°  F.) 
No.  47.     Sheffield  sleet,  probably  annealed. 
No.  48.    German  steel  oil  -tempered  as  supplied. 

Refer  mi,     to     i    manganese-iron - 

iu  I       desi  ribe  I    bj     one    of    the 

ten  iile  strength  and  low  ductility 

of  alio;     /   ii,  '|-     pei    •  .-lit    Ni)   has     been    previously 

noted.       \    similai     brittle     product,     but    of    much 

tensile    strength,  is   obtained    from  iron  alloyed 

with  mai  ttenf  oi  about  ;  per  cent. 

\   most   singulai    feature    discovered  by  one  of  the 

i  nil    i,.  oas  presence 

and    nickel    in    the    foregoing   amount;. 

lely  high  ductility,  and  the  results  of  the 

ing  table  are  •  >l  mui  h  interest 


Hi 
Alio; 

Contonl  .  1 

1  „|.l 

roi,,i 

Moirmum 
Stress. 

BlODgltli  n 
1-75  In 

Ml 

c 

Mr, 

Reduclirn 
of  Area 

U  17 

..i  ii 

19   .'4 

•u  In. 

|*r  o.nt 
15  42 

per  cent, 
16-26 

u 

0  i- 

0-70 

' 

II  28 

14  88 

• 

0-47 

0-80 

23  79 

17-70 

:     i| 

D 

1 

1  :  1  , 

i     IQ 

17-91 

i; 

1  03 

SG  00 

»  t 

V 

DJi 

57  M 

6  20 

8-42 

<- 

11  17 

74-03 

4  50 

• 

ii 

0-83 

71   19 

6  20 

6  88 

0  (5 

31-59 

76-M 

4-00 

4-21 

Oil 

0-90 

17  SI 

29  69 

14-30 

1903 

I       01      Mi   KM 
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These  results  indicate  some  of  the  possibil  I 
manganese-nickel-iron  alloys  an  ultimate  sti 
50   tons  and  an  elongation   0  cent,   forming  a 

distinct  record. 

The  series  of  alloys  investigated  in  the  research 
about  to  be  described  are  practically  alloys  of  iron. 
carbon,  nickel  and  manganese,  the  latter  element 
being,  however,  comparatively  low  and  varying  within 
only  small  limits  throughout  the  series.  The 
are  therefore  not  comparable  with  foregoing  researches  ; 
still  some  fairly  exceptional  properties  are  recorded  in 
one  instance,  as  reference  to  the  various  tests  of  K 
will  s"iow. 

MECHANICAL     PROPERTIES. 

The  tests  outlined  in  the  Annual  Report  of  the 
National  Physical  Laboratory  for  1903  were  selected 
with  a  view  to  determine  a  wide  range  of  properties 
Owing  to  the  many  test  pieces  required  to  cover  this 
range,  duplicate  determinations  could  not  be  made  in 
the  majority  of  cases.  But  although  individual  tests 
were  not  repeated  the  concordant  results  obtained 
from  different  methods  of  testing  enhance  the  value  of 
any  one  result.  For  instance,  it  the  results  obtained 
from  bending,  tensile,  torsion,  and  elasticity  tests  are 
compared,  coincident  properties  will  be  noted.  This 
agreement  carries  a  far  higher  value  when  obtained  by 
four  different  methods  of  testing,  anil  is  certainly  more 
convincing  than  quadruple  tests  by  one  method. 

In   order   to   obtain    strictly    comparative   condition 
all  the  tests  havi    been  conducte  1  on  "  material  "  that 
1  a   heated   ti  1    5i » 1  deg     1 

GENERAL    SUMMARY    OF    THE    MECHANICAL   TESTS. 

rhe     results      of     the     mecham  al      tea      maj      I 
summarised.       Dealing     with      thi 
of     the     different     mechanical      1 
give     the    same    kind     oi    result.       With    the    ihtrp 

1     ami     l»  i.  .:  0 

hange    in    the    prop  lual  ;    the 

material   ivh  i     andi      fela  tra     :  yields  una 

s1  ress  ;     ■  i    the     ame    timi     iftei    thi     apparenl    pield 

I t     pa    e'dtb  maxi tn 

1  hi    ■  hangi    of  properti 

ki;  k    in    the 
1  urves  between  1 1  and  4  per  cent.' 

,  the  pi  n  entages  >■■    .   ■      ■ 
is  a  vi  a 

iced    by   a   rapid    im  reasi 
which   reai  he     tin     highes*.      aim  1  '4-'    per 

nicl    I     i  fall  of  ductilil 

the  I"  nding    ti  nsion,  torsion   am 
test         i  i.a       .1      1 
1  ei  ned,  a   danger  limit  foi    n 


4i  per  cent.,  when  carbon  and  manganese  are  present 
it.    and    O'SS    per    cent. 
ely. 

\tt.i .|ii!    break   in   the  curve  the   various 

properties  alter  more  slowly    again  until  a  percentage 

somewhere    in    the    neighbourhood    of    16    is    reached. 

Tittle  zone  extends  from  about  5  to  16  per  cent. 

From  this  point  on.  the  change  is  more  rapid  and  in  the 

direction  to  the  original  rapid  change. 

Manganeses '  ckel-Iron  Alloy. 


A^.0 

It  almeot. 

* 

Ji 

K  = 

II 

Mark 

Ni. 

C 

Jin 

I'er 

Pot 

cent. 

Pot 

cent. 

TODB 

per 

Tons 
per 

Pep 
cent 

Per 

5  01 

Bar  as  roiled      - 

27 

M 

4o 

88 

f  UcaDneftled,  not) 
1       toughened      / 

- 

50 

68 

U 

1     Qoenclied  in     ] 

J        1,100°  c. 

1       (2,012=  P.)       1 

19 

50 

17 

3417  1' 

As  forged  . 

27 

5C 

rar 

»2 

3118  F 

" 

T  Qaenched  in  , 
|  water  from  I 
j  1.1H0CC.  ( 
1       (2,012°  F.)      ,1 

20 

52 

[    32     . 
57 

52 

[1   '.,  im,    RESULTS    OF    TESTS. 

nickel    iron  1    sharp   decrease    in 

ductilit;  'in.  nickel,  a  slight  improvement 

ur.,  whilst  from  15-48  per 

cenf      the     product   is    distinctly 

content    of    -'4-51    per   cent,    nickel,    an 

Own    which   is  rendered   more 

I  h     ..Hi",  s    in.  in, 
■im    with    tii"    authors' 
mtain  Similar  contents 
iced  miller  similar  con- 
how    that    the 
<•■    tn    thi    '  stent   ni 
.  I  'inning  oi  the  brittle 

.  I    and    (,'9s    pi  1 

by    the 
Iso  thi    1  ad   ni    the   brittle 
K.     I  in.  tilit; 
■      ■ 

■  ,  -a  1  . ., ,  1 

1"     .  ;     percent.     The 
■  n   sei  ies  iini- 

..   HM         ,, 

■    '      1  urthei    '  ruilli  t' 
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.line.  mSa  per  cent,  carbon  series,  1  st  Qi 
-  to  15  per  cent,  nickel  ;   the  5  per  unt.  - 

•ion  of  10  per  cent.,  whilst  the  20  per  cent,  nickel 
iveg  an  elongation  of  only  y\  per  cent.      K 
per  cent,  carbon  and  10/91  nickel,  gave  an  elon 
of  55'per  cent. 

PHYSICAL     AND     CHEMICAL     TESTS. 
Except    the    corrosion    tests,    which    are    no1 
sensitive,  the  sharp  change  in  properties  at  son 

■  i-:    "i.i   L-95  ] nt.  nickel  was  well  brought 

ei  iallj  bj  tli.   ri  sistivity  and  dilatation  I 
oncluding  sections  of  the  research  dealing  with 

tical       n_.  -.  and  structures  of  the  alloys    shows 
I  o\\   intimately  the  properties  of  the  various  members 
-eciated  with    definite  positions  of  the  critical 
\ith  definite  types  of  structure. 
Up  to  4^  per  cent,  nickel  the  positions  of  the  critical 
on  cooling  and  the  types  of  structure  are  similai 
-of  iron  carbon  steels  cooled  normally. 
From  5  to  somewhere  between  12  and   16  p.  1 

.  ntical  ranges  on  cooling  are  both  lower  and 
very  much  wider,  and  the  structures  are  similar  to 
those  of  quenched  iron  carbon  steels  (more  or  less 
marked!}   martensitic). 

Betwi  per  cent,  nickel  a  range  is  entered 

in  which  the  critical  change  that  takes  place  on  cooling 
appears    to   be   due   to   nickel,    and     the    structure    is 
dral.     The  alloy  is  non-magn   I 
1 :  ure. 

THE     METALLOGRAPHY     OF     NICKEL     STEELS. 

1  I     ...    of  work   lias  included  the  micro 
lation  of : — 
I    the   cast   alloys,    cooled    from 

/>'  the  forged  alio}  3. 

he    forged    alio;         1     1        from        1       leg.     1  . 
1  1  472  di  e    1    1 

alloys  cooled  to-n 
E  the  structure  of  K  upon  which  me<  lian     tl  work 

is    1.  in  '-  has  been  done. 
/    subsequent  heat  treatment  of  K. 
PreliminSrj    investigations  of   the  strui  tures  .  >  1   11 

■  inch  had  been  subjected  to  the  various   n 

'  owed   that    alloy  K  i-    bettei   mt 
te  study  than  anj  other  m<  mbi  1     of  tl 

•  1  characters  1.    homogen tun    111  the 

ted  rtate.     It  .hhmms  ,,i  i,,,.-.    po    I 

ifter  prolonged  1  ..  hing  appi  ..1    ivl 

■  Ini  left  by   1! 

meal  work  ot   several    kinds   1  xam  w 
authors,  Which  stresses  it  beyond  theelastii  limit 
-v  type  of  Mm 


,  es.  buf    always  etching  dark.      In 
other  words,  what  m  tnplex  structure 

in  the  unstri  1    luplex  structure  in 

the  pi;  Further,   magnetism  appears  with 

uplex    structure.       1  his    well-marked    structural 
toto-micrqgraphic    re 
production. 

TENSILE     TEST-FORGED     BAR. 

A  tra  ;.  ,     are  as  possible 

•cpeete  1  to  influence 

the  structun  distortion   being  the  same 

on  all   parts   .  right    angles  to  the 

Examination  showed  this  to 

;        listort  ion,  as  evidenced  by  the 

is  1  ikly  uniform  in  all 

.     photo-micro 

blai  k  bars  are  grouped  in  triangles 

in  rhombi.  as  well  as  quite  irregularly. 

tion  cut  lroi  iece,  which  has 

a  much  lowerultimate  strength  than  tiie  forged  material 
and  was  not  so  Iohl  5  in  the  plastic  state, 

showed  that  although  the  distribution  of  the  win. 

fairl      uniform  over   the   surface,  yet 

the    two    types     occur    in    very  much    larger    patches 

\    field     is    shown    in    which    a  large 

Iron   occurs   with    only  tiny   splashes 

lack    patch      i  : 

COMPRESSION     TEST      FORGED     BAR. 

b  rrel    haped)  was   filed 

and    polished.      Etching    developed    .1    series    of    con- 

Although     the     marks     left     by     the 

[uite  obliterated   in   polishing,   the 

rings.     Accordingly 

down   J  111..  polished,  etched,  and 

the    sti  mi'il.     All    tra.  is    .a    ruies    were 

Ige  to  a  distance  of  about    ,',  in, 

unaltered       1  (u1  thei  e  thi 

>    to    a 

maxim  a  .1  \    longitudinal 

through     tin  ,     tne    cylinder 

1  he    structural 

,       .:  tO 

maxui  a  to-. 


TORSION      TEST     FORGED      BAR     TRANSVERSE 
SECTION     CUT     NEAR     THE     FRACTURE. 

tion    when    ....    to 
:  thi    least  -tram 

ti  m  -  iii--      \   few    tinj 
out      [fii 


PAGE'S     WEEKLY. 


November  24,  1905. 


lallj    m.  rease  from   the  1 1  1 

onstitute    almost    the   whole 
"t    thi     struct!  ii,  and  42). 

Tli.     relative  positions  oi    these    photo-micrographs 

.ire  as  show  n  on  page  1 144. 

In    positions     fig       |o  and     (.1,    se\  era!     prong  like 
black  lines  will  be  noted.   A   bigh-power  photo-micro- 
graph   of   some   of   these   is   seen    in    fig.    4.?.      Other 
ari    1  s  1  lifiei I  in   figs.  44  .m.l  4;. 

BENDING     TEST     FORGED     BAR. 

\   tran  irersi     ection  cut  from  the  place  where  the 

bar  had  undergone  on  one  side  the  greatesl  tension,  on 

the    othei     the    greatset    compression    was    examined. 

(The     bai    had    been    benl    num. I    igodeg.    and    was 

-.|in'i  .'■■■!    together    in    a   vice.)     Travelling    from    the 

oi   the  section,   where  the   black    p 

no     means    numerous    (fig.    46),     the    lattei 

continuously     until     on     the      compression 

side   they   constitute   the   larger  part  of  the  structure 

(fig     i    ;       I  here  is  no   neutral  axis  of  the  bar  where  no 

.  hang. 

Under  the  high  power  objective,  white,  yellow,  and 

ited  patches  were  found.     The  yellow  patches 

do  not  show  under  low  magnification.     Thej   probablj 

m.i ii  i   .1    low    power   objei  tive.     Fig 
shows  th  different!}  coloured  patch.--.      Fi 

to   52   show    tin-  structures   in   various   parts  at    1  

1 1.1  in.  1.  1 

ALTERNATING  STRESS  TEST  FORGED  BAR. 

A    transverse    section    was    examined    as    mar    the 

a      possibl        I  j  pii  al    5b  ui  hires   an-   seen   in 

1 1  «-.    (.j     and     '.?)■        <  'He    I"" 

and   high    powei     photo-micrograph  <irr  sufficient 

to  1  hai ."  tei  ise  thi    field,      rhe  I  >lai  1.  patches  ai 
in  t he  [1  u  in  "i  pai allel  bands  1  he  01  ientat ii m  differing 
polyhedron.       Under  high 
inning    i      si  imel  imes     qi  >tii  ei !.       No 
rved. 

FORGING    TEST. 

tching  material  is  neither  graphil  ii 

;  I ' i '.  "i   wa     shown   bj    taki ning 

■     1 .1  1  in    pii .  e  broken    >■    ten  ill     I  re 

and  dii   o]    ui"   1 !  mi  inn  ii     ii  id   |    1 11     1  ii    gi  .  v  itv   i-J). 

I  bej    di  ut  leaving  a  n    idui       M    seems 

1  ii.ii    the  new  strui  tural  1  onstituenl   is 

ill  -  1. ui.  e  i'n  "in.  ed  b]    ui'-.  ii.ini.  .ii 

iti  rial     and    th  it    the 

1    silvei    investigated   by  Mr. 

white 

1.,,      I1,,     ,1  morphous    1-    .d-"    in 

■      ill  '■'    Milt-. 


RESTORATION  OF  THE  ORIGINAL  STRUCTURE  BY 
HEATING  THE  MECHANICALLY  STRESSED  BARS 
TO     800    DEG.     C.      (1,472    DEC.     F.). 

I  In-  treat at   i    -  ffei  tn  e  in  the  <  I  tie  forged 

bar,  and  it  i-  also  completer)   effective  in  the  case  of 

the  bending  bai   (fig  0 lining  the  "  torsion  " 

section     it    was     found     that  the  distribution    of    the 
black      and      whit  u  >  Ii    red       the     dark 

aximum  nearthe  centre  (fig.  70). 
and    almost  entirely    .ib-.-nt    ;it     th  (fig.   69). 

The    forged    "tensile      section   was  almost   unaltered 
(fig.   68). 

SUMMARY     OF     RESULTS. 

Summarising  the  result;  it  is  seen  that  the  structures  ■ 
induced  by  (a)  forging   1    1  bending    ind  1    1  compressing 
which  deformed  thi    bars    however,  without  fracturing 
them,  can  be  n  mo  I  the  original  types  reverted 

to,  by  a  short  I     1  at  at  8 leg.  to  900  deg.  ( 

( 1,472 deg.    1,652  deg    F.)  ;  while  the  structural  results 
produced  bj    stresse     ■:  ture  are  not  so 

easj    1 ■       H. ov  in  thi    casi    of  thi 

tensile  and  torsion  sections  there  was  an  appreciabl 

part        ■    1    -      1  mum    poh 

sti in  ture.     ii  ible 

longed    heat    treatm   nt       ■     1     temperature    "1    about 

leg.  1      (1,652  deg.  F.)  cau  1  omplete 

restoration   in  case. 

1  !i     mm  hi '  reement  with 

those  obtained  that    "  a 

steel  v,  in.  n  has  1  1  he  polyhedric 

to    the    iii.ut.  ii-  'ii idition,    by    what 

cannot     In-     n  bj      annealin 

queni  hing.' 

Paper  read  before  Institution  ol   ' 


Messi    Osbi  '  on  Satur- 

.1.1     Erom  th 
si  rew  steamer  v 

\\  iih mi  France,  Fen  aderland 

and     London.      5hi     1-    built    on    thi     *  n  trimming 
prini  ipli  on  a  si  allow  dralt . 

and  ii.i    I 

I  In-  wmi  hi-s.  steam  u  indla 

being  supplied    •-    Mi    -1      Clarke,  CI  1,  a 

Ltd.,  of  Gateshead  ;  stcering-geai  bj   Mi        .  Alley  and 

McLellan,  Ltd.,  of  Glasgow.  Aftei  lh<  laui     1   the  vessel 

v.. 1  -  taken  t"  tin   Nortl    1  astern  Ma  ,     SVorks 

Sunderland     to     1  bei 

11      - 1  in,    bj    )9  in       roke,  with 
two  lai 
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TECHNICAL     SOCIETY     NOTES. 


We  reproduce  in  another  portion  of  this  issue  an  abstract 
of  the  important  paper  read  before  the  Institution  of 
Mechanical  Engineers  on  Friday  last,  on  the  subject 
of  Iron-Nickel,  Manganese-Carbon  Alloys.  The  practical 
point  about  the  paper  is  that  so  far  as  industrial  alloys 
of  this  class  are  concerned,  a  danger  limit  for  nickel 
is  set  at  4$  per  cent.,  when  carbon  and  manganese 
are  present  to  the  extent  stated  in  the  paper.  The 
brittles  /one  extends  to  from  4}  to  16  per  cent,  of 
nickel.  Mr.  Hadheld,  one  of  the  authors,  does  not 
accept  all  the  theoretical  conclusions  stated  in  the 
paper,  and  he  drew  attention  to  the  great  increase 
in  tenacity  at  liquid  air  temperatures.  Sir  William 
White  referred  to  the  immense  value  of  the  research, 
but  a  controversial  note  was  struck  by  Mr.  Harbord, 
who  said  that  as  the  same  thing  could  be  obtained 
more  cheaply  by  carbon  it  seems  to  him  that  thc 
alloys  were  of  little  use  Captain  Sankey  asked  for 
information  as  to  the  uniformity  of  distribution  of  the 
nickel  in  a  large  ingot,  as  if  the  nickel  were  irregularly 
distributed,  nickel  might  be  present  in  some  portions  of 
the  ingot  in  a  dangerous  percentage.  The  discussion 
was  adjourned. 

Before  the  Institution  of  Electrical  Engineers  yesterday 
Colonel  H.  C.  L,  Holden  read  a  paper  dealing  with  the 
application  of  electricity  in  the  Royal  gun  factory, 
Woolwich  Arsenal.  The  subject  matter  will  be  deall 
with  in  the  next  issue  of  this  journal. 


the   lighting  customer   under   about   4d.   per   unit    to 
cleai    HI  expenses. 

"  Bulk  generation."  said  .Mr.  Webber,  of  which  so 
much  has  been  heard,  would  clearly  not  substantially 
improve  tin-,  financial  condition  ;  for  if  the  current 
cost  nothing  at  all,  an  undertaking  so  based  could  only 
reduce  the  charge  to  thi  consumer  by  so  much — that 
was  ti>  say,  from  4'i.  to  ;d.  per  unit.  Not  in  respect 
to  generation,  therefore,  but  in  storage,  was  to  be 
sought  the  key  to  economical  central  station  enterprise  . 
and  this  was  a  generalisation  that  embraced  water- 
works, hydraulic  power  supply,  gasworks,  and 
electricity  supply.  Ml  these  undertakings,  with  the 
single  exception  of  the  last,  had  means  of  storing  then 
product  in  saleable  form,  and  instantly  available. 
Reservoirs  accumulators,  gasholders,  belonged  to  this 
class,  an  1  .ill  alike  fulfilled  the  office  of  compeii\itnu 
regular  production  for  intermittent  demand.  In  the 
nit  il  station  electricity  undertakings  alone. 
ii'  illj  111  the  form  of  idle  capital 
and  imperfe  tlj  used  expenditure  on  revenue  account, 
which  was  1  id  lo  in  jas  manufacture,  whatever 
profit  was  made  in  the  retort  house  could  be  banked 
111  the  holders,  an  1  share  1  out  I ■  -i « .-en  the  companies 
and  the  publii  without  loss."  It  was  obvious  that 
tted  views  should  have  provoked  hostile 
1  1  immi  in 


\i  .1  recent  meeting  of  thi    Association  of  Eng 1 

\li.W  ,H.  Webbei    who  read  a  paper  0 
facture  and  Plant, "'boldly  entered   th     iren 
of  controversy,  and  some  oi  his  statement    hai 
provoked   the  retort  courteous  and  otherwisi        Hen 
iswhatMi    Webbei  said  about  central  electri      tation 
thai  bo1  more  than  61  >  pel   1  ent    ol    1  ;> 

tral  station   electm  itv  suppl;    undei 

taking  1  \  ei  eai  ned  anj  thing    and  thai    for  onlj    1  ;  pei 

1  capacitj  po  isible,  M    Ei  ill  iv 
this  17  per  cent,  of  the  60  per  cent.,  whii 

it)  "i  thi   to!  il  inves :n1 .  had    to  ' 

1  hoi    i  ipital  i  'in  1 1  n.     'i  his  was  the  rea 

tation-madt    electricity,    which    cosl    at     the 
work-  only   id.  per  unit  or  less,  could   n 


\i  1 1     last  n  Id  Society  of  En 

and  Metallurgi  1      Prof       1    Ripper  delivered  a  lecture 

1  - 1.  .mi  i  in  bine  1  >esign."  He 

likel)  to  superse  le  thi 

[01    hi  'li  powei  nun  ,    pai  ticularly 

1  ,,1 

.111"''! 

below  ■  1  1. it  the  turbim 

will  be  ici       Eul       rh     cause  of   the  diffii  ulty   1 

with    the    si  rew     pro]  fficienc;       1  ..1     1  lei  tri  il 

".'.■■I  limit  oi  powei  1-  l\  ail  ible  for  the  sui 

1    h.p    E01    stationary 
'in    work,  the  recipro 
economy    in 
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SHIPBUILDING    NOTES. 


1     which    has    been    built   at    the 
VVallsend  yai  -  wan,  Hunt'.] 

■    Sii   [ohn  [ai  kson   Ltd.,  underwent 

her  trial  trip  on  the  11  of   the  following 

dimensions:-     I  0      I    .ill     586  ft.,   beam    extreme 

4;  it.    j  in.,  ai  1  >ulded,    51  'it.  9  in.  and   she 

■  eight  cargo  of  about 

■    1  moderate  draught  of  water.       The 

machine]  «ei       onstructed    by    the    Wallsend 

it.]     .mi]  .  onsists  of  a 

ingxylinders  25^  in., 

troki      team   being  -applied 

!    1. oilers  working  at    1  ft  1  lb. 

pressun      md   fitted    with    Howden's   system  of  forced 

• 

pai     ecked    >tea  mi  1    Di  um  i     .   built  to 
■  i  of  Messrs.  Joseph  Chadwick  and  Son,  Liver- 
pool,    ...  recently     from     the    Southwick 
1              ;  "I  iert    Thompson    and    Sons.      Her 
Length    overall.    381 1  f t.  ; 
1  in   :     depth    moulded,    27  it    8  in. 
She  is  di                       rrj  a  large  cargo  on  a  light  draught 
onstructed  with  extra  strengthening 
inimum freeboard  lor  three-decked 
n  large    hatchways  with   eight 
irinch       a    large  multitubular  donkey 
nd  doubli    derric!       or  1  fie  rapid   loadii 

■'  ing   fitted   up  with 

es  and  derrick  tables.     The  engines  ari 

being    supplied    by    The    North-Eastern    Marine    En- 

Ltd.,     nt       Sunderland,     having 

cylinders  25  in.,  41  in.,    and   67  in.,    with   a   stroke  of 

loilei    ol         lb.  pi  essure. 

Messi  1      I01     ind     1  o.,     Ltd.,     launi  h.  .1 

on    the    1  uli  inst.  from  then     fbornaby   Shipbuilding 

osions  :     337  it.    by   41  It.    9  111.    I.\ 
27  ft.  v  m.  depth  moulded      She  1-  built  ol  steel  to 

I  loj  >1  -  and  \n-ti  1. hi  \  ■  1  ii 

....... 

ks  sheathed.  |  .  d  m  i;1i 

J  type,  stean 
lass  with   quick-warning     ends,  and 


rn  Marine  Engineering   Company, 
underland,    thi    ( 5  linders   :     :>_       ;  in. 

65  in.  by   ;;  in.,  with  two  lai  to  work 

at    180  11  ■  '  I      Hov 

bronze  pro] 

number  <it  vessels  ol  all  kr 
ig  the  month  of  thi 

total   from    I 

On   Saturday    the   new   steamei  built    by 

Messrs.    Ropni  Stockton-on-Tees,    to    the 

order  of  Messrs.  R.  Chapman  and  Son.ol  Newcastle-on- 

I  \  111  ,  1.  1  trial  trip  in  thi    fees  Hay.  when 

attai  1    hour. 

The  vessel  is  414  it.  in  length 
carrying  capacity  of  about 
is  by  Mi  Ltd. 

Messrs. S.  1'.  Austin  and  Son   1  ■  tlj  launched 

the   steel 

deadwi  :  -w  hich    has    been    Mult   I 

order  ol  Messrs.  \\  m.  Cor) 

Shi    is  table  lor 

shallow    harbour    work.     Machinery    will    be   supplied 
!,%  Messi 5.  Geo:  wei  to  enable 

her  to  make  I 

Wolff,   1 

Malakani,  thi  I   similar 

dimensions,  whi<  h  thi  order  of 

M.  -sis.  1.  and  J.  Bro<  kli  1  ani   1 
,.!,  utta  sen  i>  e.      1  he  new  \ 

1  ti  She  will 

tuns.       1 

the  bat  I 

locomotive.  iner] 

dimensipns.     1 '"  '••■  -   ■<"■'>  '  0 

are  also  being  rland    and 

Wolff,  11  of  tbi 

type. 
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THE    USES    OF    HIGH-SPEED    5TEEL. 


IiY  J.  M.  Gledhili.. 


A/fi )ST  businesses  have  their  proportion 
of  enthusiasts  and  pessimists,  and  the 
business  of  engineering  and  steel  making  forms 
no  exception  to  the  general  rule.  It  is  some- 
times asserted  that  high-speed  steel  is  of  com- 
paratively  small  importance,  and  that  on  the 
whole  not  much  advantage  or  economy  results 
from  using  it.  It  is  not  difficult  to  prove  greatly 
to  the  contrary,  and  it  is  the  writer's  intention 
to  now  present  such  figures  and  examples  as 
will  show  most  clearly  that  great  economies 
can  and  are  being  continuously  effected  by  its 
use,  when  due  attention  is  bestowed  in  dealing 
with  it. 

It  has  been  proved  that  the  use  of  high-speed 
steel,  cutting  at  high  speeds,  is  economical  in 
me<  hanical  efficiency,  and  that  a  given  horse- 
power will  remove  a  greater  quantity  of  metal 
at  a  high  than  at  a  low  speed,  and  that  the 
horse-power  absorbed  for  each  pound  of  metal 
cut  will  be  less  when  cut  at  a  high  speed  than 
when  cut  at  a  low  speed. 

INCREASED  PRODUCTION   FROM    OLD   MACHINES. 

Other  conditions  being  equal  a  greater  powei 
is  naturally  required  to  remove  metal  at  a  high 
1I1. m  al  1  low  speed  (by  reason  of  the  increased 
quantit}  oi  work  done),  but  the  increase  ol 
th.it  power  is  by  no  means  in  proportion  eithet 
to  the  -  'ir.i  amount  of  work  obtained,  01  the 
redu  1  '  cos1  oi  producing  the  article  required 
for  the  reasons  thai  the  frictional  and  other 
losses  d  1  noi  ini  rease  in  anything  like  the  same 
ratio  as  the  increase  of  cutting  speed.  A  in 
it  has  also  been  shown  that  the  load  or  pre  an 
on  the  tool  whilst  cutting  is  not  increa  1 
reason  ol  cutting  at  higher  speeds,  so  thai    loi 

"  For  "  Facts  about  High-Speed  Tool  Steel,"  by  Uu 
same  author,  see   Page's  Magazine,   m> 
■>  riic   Heat  Treatment    of    High-Speed  Tool    Steel, 
PAGE'S  Wl  1  ki.y,  January  2olli,  1905. 


the  same  area  of  cut  the  stresses  due  to  cutting 
are  not  more  than  when  operating  at  lower 
speeds,  thus  enabling  increased  production  to 
be  obtained  from  old  machines  by  merely 
speeding  up  by  replacement  with  larger 
pulleys,  etc. 

Such  alterations  in  old  machines  can,  of 
course,  only  be  pursued  within  certain  limits 
of  working  stresses  in  the  gearing,  for  whilst 
the  statical  stresses  on  the  machine  frame  are 
not  great!}  increased  the  kinetic  stresses  are. 
which,  together  with  increased  vibration,  render 
the  employment  of  machines,  specially  designed 
to  meet  those  conditions  imperative  and  highly 
desirable  to  work  high-speed  steel  to  its  full 
capacity. 

The  use  of  high-speed  steel  also  makes  it 
possible  to  reduce  shop  charges  in  production, 
by  reason  either  of  the  increased  output  from 
the  same  installation,  or  a  reduction  in  labour 
and  machines  for  an  equal  output.  In  laying 
down  new  works  and  plant,  the  adoption  of 
high-speed  steel  has  now  considerable  influence 
in  1  educing  expenditure  on  capital  account, 
fewer  machiro     being  required  and  less  ground 

area.    1 

COMPARATIVE     EXPERIMENTS. 

Ii  will  l»'  interesting  to  refer  to  some  com- 
parative   experiments    with    a   view   of   ascer- 
taining in  power  absorbed  with  high- 
I   cutting. 

ting    "ii    hard    steel,    with    .V.in.     depth 

and  speed  17  11.  per  minute, 

ii    5-16  li.p.   was   absorbed,   and  m- 

1    '"  4-  ft,    pei    minute, 

ind  feed  being  the  same,  there 
1    ■  ■      1  ol  eg  per  cent,  tor  the 
work  being  done. 
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Hi,.    2.      VERTICAL    MILLING    MACHINE    WITH    HIGH-SPEED    MILLING    CUTTER    WITH    INSERTED    TEETH. 

Milling  hard  chrome  steel  armour  plate.     Cutting  speed,  75  ft.  per  minute.     Depth  of  cut.  2|  in.  ; 
width,  3j  in.    Feed  per  hour,  16  in. 


•shape  with  high-speed  steel.     Many  exa 
of  this  system  of  manufacture  are  available. 

ARMOUR     PLATE       BOLTS,     AND     SLEEVES. 

Formerly  in  the  manufacture  of  armour-plate 
I "li!-;    and    sleeves,    when    forgings    wen 
made  and  afterwards  machined  with  ordinary 
steel,  eight  bolts  were  produced  dailj    1 

now  with  the  use  ol  high-speed  steel  oper- 
ating on  plain  rolled  bars.  The  cost  oi  forging 
«  only  <ii  one  ol  these  bolts  was  foi  mei  1\ 
al  as  the  cost  now  is  for  producing  1  '■ 
bolts  from  the  rolled  bar.  The  cutting  spe  d  ,i' 
which  these  bolts  were  turned  was  r.6oft.  pei 
minute.  g  in.  depth  of  cut  and  V  in.  feed 
2,480  lb.  of  metal  being  removed  pei  da\  and 
the^tool  requiring  to  be  ground  only  1 
seven  hours. 

DYNAMO     SHAFTS       ETC. 

Sim1l.1t    practice    may    be    adopted     n    the 
production     of     dynamo     and     motor     shafts. 


piston  ml-.  Imlis.  screws,  pins,  etc.,  from  steel 

itable  composition    and   strength   for  the 

purpDSe  for  winch  the  articles  are  to  be  used. 

Equally  satisfactory  results  may  be  obtained 

'iin-     mi     cast-iron.     Some     trials 

wiie  H  ,  1  nilv  made  in  New  York  with  "  A.W." 

steel,   turning  1  1  I  iron    pis  ton-blocks  <>!   20  in. 

diametei    by   5  in.    wide    for   air   compressors. 

With   ,1   cutting   speed   of    150ft.   per  minute. 

,;.  in.  depth  of  cut.  h  in.  feed,  five  such  castings 

were  turned  with  .1   high-speed  tool,  |  in.  by 

i!m.    section,    tin     tool    suffering    no    injury 

'      '•  a    ',111,1111.,:   drum 

1,11   eli      toi      io  in  tei     ..ml  24  in.  long, 

the  wh  it  a    peed  of  102  ft. 

1  111.    to     ,;•  in.    cut.    an. I  in. 


HEAVV     CUTTING. 


Some  doubt  has  been  expressed  as  to  high- 
ing     somewhal     unsatisfactory 
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in  cases  where  heavy  cutting  is  desired,  and 
where  the  tool  is  subject  to  shocks,  objections 
being  raised  on  account  of  its  alleged  brittle- 
ness.  This  is  not  the  case  il  the  steel  has  been 
properlj  annealed,  the  hardening  confined 
to  the  cutting  area,  and  proper  support  given 
to  the  tools  when  fixed  in  the  machine.  When 
taking  heavy  cuts  it  should  be  remem 
that  where  the  tools  are  quite  flat  on  the  bottom 
ind  well  supported,  the  pressures  tending 
Li  break  them  are  largely  reduced. 

In  connection  with  heavy  cutting,  it  will  be 
interesting  to  refer  to  the  powerful  lathe  con- 
structed by  the  writer's  company  tor  the  pui  post 
monstrating  the  powers  of  their  high-speed 
steel    at    the    Liege    Exhibition.     The    massive 
110ns    of    the    lathe,    which    is    of    18  in. 
and  driven  with  a  60  h.p.  motor,  will 
be    gathered    from   fig.    1.   while   the   following 
table  will  1  0  idea  oi  the  possibilities 


this  modern 
machine  tool 


Brand  of 
Sue)  a*«d 

I     Catting 
MtterU]  Cut.    |  Sp*«d  tot 

Reductloo 

la 

Fmlp«r 
I'.,,  linden. 

Weight  of  M«ui 
per  hoar. 

-\W 

Forged  Steel 

160 
100 

i 

2 

laa. 

i 

611 
2,545 

42 

2 

1 

2,140 

» 

38 

1 

4 

1,935 

1    " 

32 

21 

i 

2,039 

In   the  early  stages  of   the  development   oi 
high-speed  -t  el.  it  was  frequently  found  that 
hut  moderately  successful  results  wen   ob 
when  cutting  hard  vari  ind 

iron.  Greater  experience  in  its  use  and  manu- 
facture has  now  enabled  these  early  difficulties 
to  be  overcome. 

PLANERS. 

Coincidently    with    the    increase    oi    r< 
cutting  speeds,  have  been  those  of  recipro 
machine^,    notably    in    planing    machines,    and 


1  K.      5.      111, .11     !•!  1  D   SLAB   MILLING    MACHINE,    WITH     \<      H 

A.w."  cutters,  and  cutting  steel  at  18    ■  '"•  dePth  "[  cut,  v'-ni.  width 

andfeeding6  note. 
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it  is  indeed  astonishing  to  observe  the  advances 
that  have  been  made  in  this  direction.  Whereas 
formerly  cutting  speeds  of  15  to  25  ft.  per  minute 
were  thought  good  enough,  now  speed-  of 
50  to  60  ft.  per  minute  are  by  no  means  un- 
common, and  in  some  cases  much  higher ; 
even  up  to  80  ft.  or  more.  Of  course  high-speed 
cutting  steel  is  equally  adaptable  to  planing, 
slotting,  milling,  and  drilling  machinery. 

MILLING     AND     GEAR     CUTTERS. 

Steel    for   use    in    milling    and   gear    cutters 
should  be  reasonably  tough,  with   a  capacity 
for  retaining  a  sharp  cutting  edge,  and  com- 
bined with  great  powers  of  endurance,   for  if 
the  edges  become  quickly  dulled  greater  power 
will   be  required,  while  the  resulting  finish  of 
the  work  will  not  be  of  a  satisfactory  character, 
and  since  the  grinding  and  setting  up  of  a  milling 
cutter     is    comparatively    a   more  or  less 
costly    operation,    only     steel     possessing 
qualities     as     enumerated     above    should 
be    used    if    good    results    and    economies 
arc  to  be  effected. 

In  the  milling  machine  illustrated  in 
fig.  2,  hard  chrome  steel  armour-plate  is 
being  milled  at  75  ft.  per  minute,  the 
depth  of  cut  being  2J  in.,  and  the  width 
.;]  in.,  at  a  travel  of  16  in.  per  hour.  The 
of  the  cutter  is  made  of  mild  steel 
and   fitted  with  blades  of  "  A.W."  steel. 

Attention  may  be  drawn  to  the 
machine  illustrated  in  fig.  j,  this  machine 
having  been  specially  designed  and  con- 
structed for  the  purpose  of  demonstrating 
milling  powers  of  the  high-speed 
!  cutters  1 1  Li"ge.  This  machine 
is  driven  by  a  40  h.p.  motor,  and 
the  following  table  will  convey  some 
idea  of  what  we  may  expect  being  able 
to  regard  as  good  practice  in  the  near 
future. 

TWIST    drills. 

Perhaps  one  oi  the  most  useful  of  all  the 
applications  following  the    devi  lopr 
high-speed  st<  el  has  been  the  manufai  ture 


Brand  of  Steel 
•vnd  Size  ..(  cutter 

Cutting 

M"t!T" 

per 

Weigh! 
0!  Met»l 
removed 
per  hoar 

Dep.h. 

Width. 

"A  W."  tlin.  dia.  I 
x  12io.  long     f 
■  A  W."         do. 
<to. 
**        5in.  dia. 

FoVceJ  Steel 

Do. 

Do. 

Cast  Iron. 

192 

180 
75 

107 

Jin. 
Jin. 
ljin. 

*- 

7Jin. 
7Jio. 
7Jin. 
6in. 

8in. 
6in. 
l-2in 
4in. 

127 
382 
191 
305 

MILLING   WITH    HIGH-SPEED   CUTTERS. 

of  twist  drills  from  it.  In  former  days  many 
attempts  were  made  to  produce  twist  drills  from 
the  ori  linary  self-hardening  steel  with  usually  but 
indifferent  success.  Now,  however,  drills  of 
peed  steel  are  to  be  found  in  most  shops, 
and  it  is  certainly  to  the  credit  of  British 
engineers  that  they  have  responded  so  ener- 
getii  ally  to  the  demand  for  them,  with  the  result 
that  they  are  now  sending  twist  drills  of  high- 
speed steel  to  all  parts  of  the  world. 

Some  trials  were   made  by  the  writer's   firm 


FIG.    4.     HIGH-SPEED    RADIAL    DRILLING    MACHINE,  WITH 

Pi  ISI  nvt      ill  lis. 


-in.  ilum.   boles  through  steel  plates  at  10-in.  feed  per 
minute  with  high-spei  Is,  by  Sir  W.  G.  Armsti 

Whitworth  and  Co.,  Ltd. 
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in  a  new  radial  arm  machine  oi  their  own  manu- 
facture designed  for  using  high-speed  drills 
and  fitted  with  positive  geared  feeds,  the  width 
of  the  driving  belt  being  5  in.,  and  giving  ample 
power.  For  the  purposes  of  the  trials  a  numbei 
of  drills  were  taken  from  stock,  so  that  the 
results  would  be  representative  of  the  capacity 
of  drills  usually  manufactured.  The  results 
show  beyond  any  possible  doubt  that  under 
ordinary  conditions  and  in  suitably  designed 
machines  it  is  practically  impossible  to  break 
these  drills.  Samples  of  drilling  work  are  heir 
appended.  The  machine  referred  to  is  illus- 
trated in  fig.  4. 


Ditnittcr  and 
Brand  of 
Drill  u*d. 

*PEEE> 

FEED. 

|                1 

Drilled. 

Rem  of 
Drill 
per 

Minute 

'..una: 

Tr.Tcrse. 

Feed 

Minute. 

11      1 
Hole* 
Drilled. 

Condition 

of  Drill. 

1       A  XV       | 

Bigfa      1 
Speed    J 

Two  jin. 
Steel  Plates 
secured 
:    ether. 

[  497 

1301 

46 

10'8 

50 

| 

1    Good 

i     .. 

497 

976 

46 

10-8 

50 

Ooou 

5     .. 

497 

81-3 

46 

10-8 

50 

Good 

1     .. 

497 

65- 

46 

108 

50 

Good 

it     .. 

497 

48-8 

46 

10-8 

50 

|    Good 

i     ■■ 

497 

32-5 

46 

10-8 

28 

End  nl 

dn t- 

2in.  Cast 

Iron  Plate 

630 

1290 

35 

18 

400 

'.load 

-497  revolutions  represent  the  maximum  speed  of  machine. 

I  to  <  results,  it  will  be  seen,  show  the  high- 
speed drills  to  possess  great  torsional  strength, 
for,  with  a  feed  of  46  cuts  per  inch  (o'2i  in. 
]  ern  volution)  when  drilling  steel  oi  the  strength 
and  depth  stated,  and  with  the  size  oi  diills 
used,  the  tesi  in  tin-  respect  1-  indeed  a  severe 
one.  Oi  course,  it  should  noi  be  inferred 
from  ili'  se  n  suits  thai  it  is  advisable  to  alwaj  - 
work  .lulls  at  such  speeds  and  feeds,  for  the 
latter  especially  is  dependent  to  a  very  great 
a  I  "in  the  character  of  the  work  being 
d;  ill.  :      nd  also  the  1  igidity  and  exi  elleni  e  oi 

11-.  d,    and    1!    (  aimot    be    exp  cted 

nils  unless  the  machines  arc 

up  i"  the  work  the  st(  el  will  do. 

Oth  steel  are  oi 

1    tve   '  harai  tei .   embracing 

many  fii  Id    oi    indu 


OPENINGS    FOR    TRADE    IN 
ARGENTINA. 

Consideration  is  being  given  by  Congress  to  a. 
project  for  a  large  system  oi  irrigation  works  in  the 
national  territories,  and  some  of  the  up-country 
provinces.  If  efficiently  carried  out,  large  tracts  of 
land  which  up  to  the  present  have  remained  barren 
will,  it  is  stated,  be  opened  up  to  cultivation  and 
settlement.  The  estimated  cost  of  the  scheme  is 
fifteen  million  dollars. 

The  Senate  have  granted  a  concession  to  M.  F. 
Mulhall  for  the  construction  and  working  of  a  com- 
mercial port  in  the  Bay  of  Saint  Blaise. 

The  Ministry  of  Public  Works  have  brought  before 
Congress  a  project  for  the  construction  of  a  port  in 
deep  water  in  the  estuary  of  Bahia  Blanca  m 
military  port,  at  an  estimated  cost  of  ^2,000,000. 
The  port  would  be  constructed  and  worked  by  the 
Government. 

The  Chamber  oi  Deputies  has  authorised  the  con- 
struction by  the  Exet  utive  of  the  following  railways  : — 
1.  From  Goya  (province  of  Corrientes)  to  a  point 
between  the  stations  of  San  Diego  and  San  Roque, 
on  the  Argentine  North  Western  Railway.  I 
i'  Kilometres.  2.  From  Santo  Thomi  to  I '• 
(Misiones).     Length,  146  kilometres. 

Messrs.  A.  Madero  and  Co.  have  been  granted 
cession  for  the  construction  of  a  railway  and  a  port. 
The  line  will  start  from  San  Antonio  in  the  Gulf  of  San 
Matias,  and  take  a  northerly  direction  for  70  kilometres, 
ami  then  run  parallel  with  the  Kin  Negro,  ii<>ssinj>  it  to 
the  west  of  Choelc  Choel  Island,  then  northwards 
through  Alvear,  Medano  Colorado  to  Mercedes  in  the 
Province  of  San  Luis,  with  a  branch  from  S.m  Antonio 
to  Bahia  Blanca.      1  nc<    ion  for  the  port,  which  is 

to  be  constructed  al  San  Antonio,  is  for  50  years. 

Mm   follow  ing  pn  ire  reported  to  have  mel  witl) 

1         approval     1  il  ress  :— <  onsti  u<  tion     by    the 

( rovernmen!  oi  railv         from  1  en  illo    to   Ro 

I  ede  ma  irca<  iones   on  tin    Bermejo  ; 

.  1     or   Santa  K05  1     to    Leali  •     an      Ceja 

Burruyacu.     The    I  ntn     Rios    Railv  1;     Companj    ti 

i  tieii  la"-    to  B     110s   Vires,  cro    ing  the  Pai 

means  6i  st  ai  iea      Mi  ssi      1 la    Hno 

to  build  an  electi        ne  from  the  Capital   to  Lujaa 
I       iddition,   Hi'     I  Vires  and    Pai  iiii    Railway 

h  e(  rovernmenl  for  aut  I 

■  1  in  i    it  i.i-.e    Ret  iro    ivil  b   \ 

emenl   ■■■  <  ■  aei  tion  therew  tth. 
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PROFESSOR  WILLIAM  CAWTHORNE  UNWIN,  B.Sc,  F.R.S.,  M.Inst.C.E. 
Member  of  the  Council  of  the  Institution  cf  Civil  Engineers. 


,j#^.--. 


PROFESSOR  W.  C.  UNWIN".  who  recently 
retired  from  the  professorship  of  civil 
and  mechanical  engineering  at  the  Central 
Technical  College,  was  born  at  Coggeshall,  Essex. 
m  1838,  he  being  the  son  of  the  late  William 
Jordan  Unwin.  LL.D.. 
principal  of  Homerton 
College.  Educated  at 
the  City  of  London 
School,  he  afterwards 
si  1  Mil  his  pupilage 
with  Sir  William 
Fairbairn,  of  Man- 
chester. 

From  1861  to  1868 
h(  was  engaged  in 
managing  engineering 
works.  At  the  end 
of  this  period  he 
entered       upon       his 

1 1  lie  career  as 
an  instructor  in 
marine  engineering 
it  the  Royal  School 
ol  Naval  Architec- 
ture. South  Kensing- 
ton. In  1872  he  was 
appointed  head  of 
the      hydraulic      en- 

ing  '!'  pat  tment 
at     the     Royal     Indian   Engineering     <  ollege, 
Cooper's  Hill.     After  having  occupi      t! 
[01    aboul    fifteen   years,   Professor  Unwin  was 

i   tur  the  chair  ol  civil  and  mechanical 
engineering  at  the  Central    Technii 
City  and  Guilds  of  London  Institute. 


IB*  S^    T 


Professor  Unwin  acted  in  1890  as  secretary 
of  the  International  Commission  on  the  utilisa- 
tion   of    the     Niagara;      two    years   later    he 
occupied  the   presidential   chair  of  Section   G 
of  the  British  Association,  and  about  five  years 
ago    he    was    elected 
a     member     of     the 
Senate  of  the  London 
University.       He     is 
well  known  as  a  tech- 
nical     writer.       His 
more  important  works 
include      "  Wrought- 
iion       Bridges       and 
Roofs,"      "  Elements 
oi    Machine   Design." 
"   The     Testing      ot 
Materials  of  Construc- 
tion," and   "  The  De- 
velopment and  Trans- 
mission of  Power  from 
I  entral  Stations."  He 
has      contributed      a 
number    of    scientific 
papers     to      various 
Learned  societies,  and 
is     the      author     of 
the    articles     in    the 
ln«  yclopsedia     Bri- 
tannica  "  dealing  with 
hydraulics    and    bridges.     He    is   an   honorary 
membei     ol     tli<-     Institution    oi    Mechanical 
onoi    i  \  membei  of  the  American 
I  ngineers,  andanhono 
:!  1     Royal    Institute    of    British 


IR    WILLIAM    CAW  rHORSE    UNWIN, 
B.SC.    F.R.S.,   M.INS  1 
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NEW   MODEL  7-ft.  "  NILES  "  UNIVERSAL  RADIAL  DRILLING 

MACHINE. 


BY   THE   NILES-BEMEWX7POND  COMPANY. 


'  I  ''HIS  machine  is  the  result  of  the  experience 
of  the  Niles-Bement-Pond  Company'--  five 
works  in  the  design  anil  manufacture  of  radial 
dulls,  and  is  built  to  use  high-speed  drills  to 
-their  fullest  rapacity.     The  machine  illustrated 
will  drill  to  the  centre  of  a  14  ft.  circle,  and  has 
a  spindle  diameter  of  2j  in.,  with  Morse  taper 
socket  No.  5.     The  arm  rotates  on  the  column 
and  the  saddle  swivels  at  any  angle  on  the  arm, 
thus  making  it  possiole  to  drill  at  any  desired 
The  drill  head   saddle  tits  between  as 
well    as   outside    the    arm    guides,  which  com- 
pletes the  double-box  section  of  the  arm,   and 
insures  great  rigidity. 

The  column  saddle  is  strongly  gibbed  to  Hat 

bearings  on   the  column,   and   the   post   about 

winch    the    column    revolves    extends    to    the 

me    top  of    the  sleeve.     The  use  oi  large 

-halts,    steel   gears,  bronze    bushings,    and   ring 

oiling  bronze  bearings  for  all  fast-running  shafts 

a    strong   durable   machine,   capable   of 

tng  the  hardest   service.       All  the   feeds 

I     an    1  hanged    by  means   of   levers, 

having    been    taken  to  arrange  the  levers 

and  hand-wheels,  so  thai  they  shall  be  within 

n  ai  b  nt    tin-  operatoi .   thus  making  the 

machim    extremely   convenient    and      easy  of 

ulation.     The  column  rests  on  ball  bear- 

l  rictii 'ii  1  hitches  are  used   foi    starting 

and  stopping  the  1 1 1  ,i ■  hine  .11  high    peed     0   1 

•.  'lit  shock  and  «  mi  equenl  weai , 

I  Ins  machine  is   furnished  with  either  belt 

ormotot  drive,  the  belt-driven  machines  having 

single    pulley-drive    through    speed    box.     I  In 

change  from  belt-drive  to  motor-drive  is  easilj 

ied  bj  the  simple    ubstitution  oi  two 

:  ullev.  the   top  oi  He     peed  boa 

1   ei  e  the  motor.     I  he 


drill  head  is  furnished  with  reversing  gears 
for  tapping.  All  speeds  and  feeds  may  1 « 1  hanged 
while  the  machine  is  running  even  at  its  hud  .  1 
speed.  The  main  dimensions  of  the  ma-  hine 
illustrated  are  as  follows  : — 

Maximum  radius  of  drill  head     .  .        7  It. 
Maximum  distance  base  plate  to 

spindle 7s  '"■ 

Maximum  distance  lace  of  column 
to  drill  centre    . .  . .  . .      S(>  in. 

Minimum  distance     ditto       ditto       22I  in 
Number  of  feeds    .  .  .  .  .  .        v 

Number'of  spindle  speeds . .         ..     16 

Diameter  oi  spindle  . .         . .        -?  in. 

Travel  of  spindle  .  .  .  .  .  .      20  in. 

The   machine   shown    is  driven    by   a 
connected    5  h.p.   motor,    and    has   two   tables 
for  bolting  the  work  down.  viz..  the  m  lin  base 
plat   and  a  box  table  at  right  angle    then  to. 

One  of  the  principal  features  of  this  machine 
is  that  it  is  a  full  universal  machine,  both  the 
arm  and  the  saddle  swivelling  and  the  column 
le  11  ibing  a  lull  circle. 


THE    CALENDAR    SEASON. 


Messrs,  W.  Sunimerscales  and  Sod     L.1 
1  oundi  ■■      K<  '   iii'  ■      remit]  1    us    that    th(     season    oi 
,  ;i,  m  1.,,    distribut  ion    1-    once    moi  1  bing    by 

ending  a  dat      1  1  ■ 

iii.    qi    t  two  tt  is  an  eminently    sei 

n.i  .11  ditable  produ<  tion,  available  tor  either  wall  "T 
Che  white     1  in.   square   bearing   1    month's 

i.,i.     mi  lit.  11  k  and   1  ipi  aj     in  a  \  ei  noilion  .  ir<  le, 

.-.in.  in  diametei    with  the  firm's  title  and    iddress  in 
cobalt   mi  silver  in  the  margin.     Incidental! 
reminded    thai     then     chiei    specialities    an     uhw1.hi 
laundry  and  cooking  apparatus. 
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ELECTRICAL    POWER    5UPPLY    IN    MINES. 

WITH  SPECIAL  REFERENCE  TO  LARGE  WINDING  PLANTS. 
By  A.  Spier. 

(Continued  from  page   101)4.) 


SWITCHBOARD     CONNECTIONS     AT     THE     GRAND 
HORNU     COAL     MINES 

1  ol    the   aluminium   conductors   is   brought    to 

an  oil  -v.  Hi  h  and  thence  to  the  main  bus-bars.  The 
switch-board  is  so  arranged  that  all  parts  carrying 
high-tension  current  are  erected  beneath  the  floor. 
On  the  panels  are  the  hand-  wheels  for  operating  the 
mam  switches,  .1-  also  the  apparatus  for  paralleling 
the  generators,  and  the  necessary  measuring  instru- 
ments. Vrranged  on  the  right-hand  side  are  the  con- 
tinuous current  switches  and  ammeters,  etc.  On  the 
left-hand  side  is  arranged  the  gear  for  the  control  of 
the  outgoing  three-phase  leads,  with  their  correspond- 
111-  ammeters.  The  operation  of  the  high-tension 
switi  hes  takes  place  by  means  of  press-contacts,  which 
work  continuous-current  relays.  When  the  switch 
is  closed.  .1  glow-lamp  lights  up,  and  is  again  extinguished 
as  soon  as  the  switch  is  open.  High-tension  fu 
dispensed  with  by  constructing  the  switches  as 
maximum  cut-outs,  so  that,  in  case  of  excess  current 
they  auti  1  pen  the  1  iri  uit.     This  is  efiei  ted 

througl  lagnets  which  are  actuated  by  the 

press-,  ontai  I-.       In  each  ol  the  three  phases  a  current 
cted  up  in  the  secondary  circuit  of 
which  the  maximum  relay.      To  facilitate 

1  ■•■  itch  etc.,  when  the  1  entral 
stationi,.it  ....  1  him  can  be  disconnected  from  the 
bus-bai  .1  'mi.     « itchi  1  he   1  ibles   used 

lor  the  1  igh  tension  1  urrenl  consist  of  th r<  rubbi 

:  M  ' .11  mowing  ;  duplicate  1  abli 

>tors  1I1  u  ing  the  \  entilators  om  1  I 
""'s'  ilways  as  .1  ,|,.,, 

WINDING     PLANT 

lie  hue  plants,  the  first  to  be  laid  down, 

s  for  shafts  7  and   1  j ,  the  foi  111 

'  to  work  in  June,   1504.      Both  plants 

lit imately  wind  ir.nn  ,,  depth  of  3,280  ft.; 

1     •■  Shaft  7  is  2,300  it.  and  at    Shafl 

li"    typi    ei   w  in,  hie-  rope  3pei  ified  «  as 

thefl  'i    li        in  rope  whii  b  isingeneral  use  in  Bi  1  ;iun 

"'  thi  t 1  steam  winding  plant  1 

oid   .'ii   interrupt 1    th<    jer\  ii  1 

it   'I"'  ■  -.'  'in  ■     i  indim?  pi. mis 


would  continue  to  work  until  the  electrical  winding 
plants,  erected  in  line  behind  them,  were  ready, 
SO  that  the  only  thing  necessary  to  do  would  be  to 
change  OVW  the  ropes  from  one  to  the  other.  On 
account  of  the  great  weight  of  the  aloe  ropes,  thej 
are  generally  made  tapered.  For  1.000  metres 
depth,  the  ropes  were  spei  ified  as  follows  : — 


Step  1  Metro 
0-130 

1  ;i '  200 

301 '  400 
400-500 

' 

700-800 
800-950 
950-1 .100 


Width  x  Thickness  m.m. 

320  by  4',  ( 1. ■ ,  in.  l>\   1  ,", 

1  -    •  • 

15  .. 
281 1  by  43 
270  by  41 
250  by  ;  • 
241 '  b)  36 
230  by  34    .. 

13    .. 

a.  by  1  ,-', 


Weight  in  kgs 

in.)       ..       1,852 

968 

..       [,250 

1,100 

985 

890 

840 

825 

1.225 

in.) 


Approximately  11  long  tons. 

The   calculation    of    the   winder-    was    based    on     1     ' 
following  data  : — 

if t         .  .  .  .  3,2! 

<  oal  rai  ed  pei  hi  mi  .  .  65  long  ton 

Effecti'       iad  pei  joui  nej  .  .  5,700  lb. 

..  4,400  lb. 

Sixtubsat 400  lb.  each. 

Weight  of  I  . .  11  long  tons. 

The  diamet  thi    hub   oi    the   winding    1 

4  it.  7  in.  ;  in  01         :. en   1  g i  balam  ing  ol   thi 

ial  over-all  winding  dia 

l  coils  fora  complet 

"""  Ii  pth,   and   an   end   diane  : 

24  ll-  ■■      \-  '      '"ii-  pei   hour  were  to  be  hoi  > 

twenty-five  trips  m  the  hour  had  to  be  provided  for. 
ounting  to     1 .    sei  onds.     In 

order  t( ,ve]    1 1  v  e  times    as  is  nei         u  j 

withthrei  when  wound  by  reels,  hydraulic 

■  :ied,  thus  allowing  to  operati 

topa        ottoi        : 

'  ■       -  alo 
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FIG.    5.       SYSTEM     OF    CONTROL. 

A.  Emergency  Switch.  B.  High  Tension  Fuses.  C.  Reversing  Switch.  D.  Liquid  Starting 
Resistance  and  Regulator.  E.  Main  Controller  Lever.  F.  Auxiliary  Lever  for  Regulation  of  the 
Starting  Torque.  G.  Lever  for  the  Steam  Brake.  H.  Depth  Indicator.  J.  Foot  Lever  actuating 
the  Emergency  Switch.  K.  Slowing  Down  Gear.  L.  Lever  for  alteration  of  the  Speed  when 
Winding  Passengers.  M.  Electro-magnetic  Brake.  X.  Transformer  for  the  Electro-magnetic 
Brake  and  Electric  Pump  for  the  Starling  Resistance. 


1     l1  econds.     For  thi 

period     15    seconds    were    taken.       The    revolutions" 
per  minute  of  the  winder,  then  fore,  becomes  42. 

The   moment   of  inertia  of  the  moving  masses,  in- 
cluding rope  aiid   rope-pulleys,  totals  186,000ft.  lb. 
Fco   thi    present  winding  requirements  from  2,300  ft. 
a  rope,  shortened  bj    1    mitable  amount  at  its 
ad,       11  ed      \\  itb  an  initial  winding  diameter 

of  7  ft.  7  m.,  there  are  ;_•■ 1    pei   j ney,  and  the 

and     diametei       imount       to      0  ft.        rhese     figui  es 

mi  1  to  1  he  i  onditions  w  ith  m  w  ropes,  a     aloi 
fibre  ropi      tretch  .1  certain  amount  after  being  in  use 

I    1 .1   the  v'.  inding  planl  i  i  - 
0  t  he  drawing,  fig.  4.      1  11    tin     I  wo   reel 
■  .■I  1  he  shall ,  the  other  can  bi 
•  ■  lei  to  "  1  m    '  thi    vheels  relative! 
othei  rinding    tagi  Thi 

1 1..  .:  1 1  ,      n   built  up  of  rolled  iron    fai  1  ■  1 


■.nil  .1  layer  of  hard  n I,  foi  tin   preservation  of  thi 

rope.     The  cast  iron    brake  disi    1 
hi  the  shaft,   -11  that   tin-  reels  them  elvi       with  the 
xeption  of   thi    hubs,  can  be  of   compai    I  velylight 
build.     The  sh.it t   runs  m  two  massive 
is  Hanged  at  one  end    where  it   is  coupled   up  to  the 
motor  shaft. 

I  lir  motor  ami  electrical  equipment  ol  tl  ivinding 
plant  have  bei  n  1  igned  on  similar  lines  ti  1  those 
,1  the  first  torgi 

1 1.    pit ,   ueai    1 tin  I     and    whii  h,    al 

ivork  daj  and  n  o  yeai   ,  havi   demonstrated 

,    everj     po    i  I  hi  u     thorougl     reliability 

,,,,!  aexibilit)  in  meet        dl1  lie  1 1  quiri  nn  at    ol  i  ontrol 
under   working  1  on  lit  ions. 

i  he  three  pha  ■  the  stator  of  which  is  built 

up  bet  ween  twi  is  1  apabli  1  it 

overloads    ■ l"1  tea    sarj      ho 

unbalaw  ed.      1  frame    1  onsists    ol     1      pidi  1 
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and  rim  built  up  as  a  link  work.      This  design  has  shown 
•  ,    be    especially    advantageous    in    facili 
and  in  reducing  the  moment  of  inertia 
rotor  to  a  minimum. 

SYSTEM     OF     CONTROL 

The  system  of  control  will  be  understood  froi 
diagram  of  connections,  tig.   5.     The   current    1 
from  the  power-station  goes  tirst  through  an  emergencj 
switch  to  a  reversing  switch,  which  permits  of  running 
t  he  motor  in  one  direction  or  the  other.     This  reversing 
.switch  is  operated  from  the  driver's  lever  and  is  worked 
tu  exactly  the  same  manner  as  the  lever  of  a  steam 
In  the  mid-position,   the  current  is    switched 
:  the  motor  is  disconnected.     By  now  moving 
the  lever  backwards  or  forwards,  the  connections  are 
for  the  running  of  the    motor    in    one    or    other 
direction.     The  actual  starting  of  the  motor  and  the 
speed  regulation  takes  place  through  the  rotor  circuit 
by  the  use  of  a  water-starting  and  regulating-re  -1 

["hi    three  phases  of  the  rotor  are  brought  to  three 
..1   plates  which  are   insulated  and  susp 
iter   tank.      A  constant  circulation  of  a  weak 
soda  solution  is  kept  up  through  this  tank  and  through 
.  oir  arranged  underneath  it,  and,  as  soon  as  the 
ting   valves  at  the  base  of  the  upper  tank  are 
thi    liquid  begins  to  rise  and  forms  a  ; 
for   the   current  between  the   plates,   thereby   causing 
the   motor  to  start.      The   higher   the  liquid   1 
smaller   becomes   the   resistance    in    the   rotor   circuit 
and  the  motor  runs  up  gradually  to  its  full 
this    latter    is   finally   attained    when   the   liquid    has 
;  the  overflow  point. 

1  ink  valves  are  opened  and  shut  from  the  driver's 
controller  lever,  which,  as  already  mentioned 

as  the  reversing  lever  for  the  winding  motor.       \ n 

;   is  actuated  by  the  drive)    E01   • 
rotation  oi  the  motor,  the  re 
d  and  the  lever  can  be  moved  without  a 
ti,      revet   ing   suit.  h.     This   1ntermed1.1i' 

lates    the    tank    valve-      illo 
to  alter  the  height  of  the  liquid  in  the  tanl 
peed  of  the  motor,      On    ■ 

ome  into  action  until  thi 
midrposition. 
\  point  111  the  design  of  this  startei    to 
drawn,  is  that  the  rate  ol  ris. 
tank  and  the  corresponding  im  1 
0i  thi    motor  is  fixed  b}    the  1  apacity  ol  thi 
pump    so  thai  the  drivei  1  annol   possibl; 
it  ajpredi  1 

motoi    fill  il  >"  qui  I  ■  1  : 

suitable      having    regard    to    the    overload    ■ 
.     the  permissible     '■ 


1   tical  result  is  that  the  equalised  acceleration 

niig,   which  is  made  independent 

0     ikill  -I   the  driver,  assures  a  steadier 

motion  and  more  unifi  specially  in  the  rope. 

than  can  be  otherwise  obtained. 

STARTING     AND    CONTROLLER    GEAR. 

Brakn  I    out   in    the    same    manner    as 

with  steam  winders  ;  1  ocks  are  pressed  down 

by  means  of  the   usual  lever  gear  through  steam   or 

compresse  1    air.    and    the    adjustment    takes    place 

ins  hi  a  hand-lever,  which  permits  of  the  brake 

pressun  required.      In    order     to 

m. in  of    the    cages    in 

»  ith  two  spindles  is  erected 

in  from  r.      In  the  case  of  over-winding, 

the    indicator    throws     open     the    emergency    switch 

and    brings   the    bra  i  'nm.     On  account   of 

the  very  small  distance  separating  the  cage  from  the 

pulley  gear,  when  the  cage  has  arrived  at  the  mouth 

of   the   shaft,    a    spei  itus   has  been   added, 

which   automatically    sets   back   the   controlling   lever 

11    the     I'  1    in    time.     The   level 

back  in  its  mid-position,  that  is, 

•    is   not   altogether  switched  off,  but  the  speed 

is  so  redui  ed  thai  «  hen  the  depth  indicator  works  on, 

the    sudden    braking    is 

accomplished  without 

bring  the  winding  motor  automatically 

in   accidental   interruption  in  the 

arranged  to  hold  a  weight 

rrenl    flows    through     the     magnet 

winding  '   '    !     currenl  is  interrupted, 

1  essed  air  brake 

and  opens   th.  it    I         further,   in  order 

that    ti  -sity,   suddenly 

stop   the    wind  ;   n  ided     bj    means 

of  whu  I  tch  is  opi  ned  and  a  weight 

bloc] 

PUMPING     PLANT 

.    pi. mi   .  onsisted  of  an 

directly    over 

■    to  ivork  in  1865.     J  "■■  steam 

metei    and  the  stroke 

Working   1I1  strokes 

minute 

■ 

'     O  b  li rs  each  with  a 

weighi 

■■   thi    tfooden  pump-rod 

Ion 

"    d'  pth,  an  auxiliarj 

•   ■  1  driven  bj  means  ol  .. 
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■continuous-current    motor    through    double-reduction 
gearing. 

The  above  machines  were  replaced  by  a  modern 
electric  Riedlei  "  Express  "  pump  erected  under- 
ground, lilting  140  gallons  per  minute  directly  from 
th<  2  |.OOf1  level.  1  he  pump,  whnh  mis  supplied 
by  the  "(lute  Hoft'nungshiitte,"  Oberhausen  1  oi 
the  single-crank  type  with  differential  working,  the 
diameters  being  -ti  in.  and  5$  in.,  the  stroke  [oin., 
and  the  speed  160  revolutions  per  minute.  In  this 
pump,  as  is  well  known,  the  suction  valve  is  closed  by 
the  plunger,  whereas  the  delivery  valves  work  auto- 
matically with  spring  control.  To  provide  for  the 
hi  ol  verj  impure  water  being  pumped,  the  valves 
were  constructed  with  special  leather  seating.  I  he 
pump  is  provided  with  bye-pass,  as  well  as  theneci 
air  chambers,  eti .  Inviewof  the  large  head,  a  furthei 
large  wrought-iron  compressed-air  vessel  was  also 
erected.  A  small  electrically-driven  compound  com- 
pressor  supplies  the  above  air-vessel  with  compressed 
air. 

The  pump  is  direct-driven  by  a  three-phase  motoi  of 

-  lip       In  ordei  to  b  1  able  to  -tart  under  full  head, 
the  motor  1-  provided  with  slip-ring  rotor  and  water- 
starting   resistance.      The   pump   room    lies   under   the 
;   1      I, ill ,  -11  that  there  is  a  constant  cin  11I    tion 
of  cool  air. 

The    shaft    cables   are    of    the    three-core    mine    type 
with  steel  wire  armouring    thi    cables  being  hung  and 
■     Hi'!    111    Hir    shaft    111    tin-    usual    manner    b\     means 
n      11    leats. 

VENTILATING. 

The  existing  ventilating  planf  consisted  of  a  Capell 
ventilator,  rope-driven  from  a   steam-engine  .it   Shaft 


No      and  this  was  replaced  by  a  direct-coupled  200  h. p. 

motor.     'Phis    ventilator,    running    at    270    revolutions 

per  minute,  deals  with   2,31    h  ubic  feet  of  air.  with  a 

equivalent  to        in.  of  water.     When  the  old 

pumping  plant  is  removed  from  Shaft  No.  2,  a  second 
Capell  ventilator  will  be  erected  to  run  at  53a  revolutions 
per  minute,  and  deal  with  about  2,100  cubic  feet,  with 
a  draught  of  s  in.  The  new  ventilator  is  also  to  lie 
driven  I >,  motor. 

COAL     HANDLING. 

The  coal  raised  from  Shafts  9  and  12  1  taken  bj 
1  11  ol  small  electric  locomotives,  which  also  briny 
link  the  empty  wagons  to  Shaft  No.  7. 

By  means  ol  an  endless  chain  all  the  loaded 
are  sent   on   from   lure  to  the  screening 
whence    the    empty    wagons    are    returned.      For    the 
driving   of   the  chain,   a   motor  of   25  h. p.,   running   at 
235  revolutions  per  minute,  is  employed,  and  the  same 
motor   drives   another   chain,    which    bin 
empty   wagons   to   the   mouth   of   Shaft    No.    7.     The 
-  reening  plant  i-  worked  in  the  usual  manner,  and  is 
driven  by  means  of  two  45-h.p.  motors. 

Part   of  the  coal,   after   being   sorted,   is   loaded    into 
railway  wagon      and  brought  by  means  ot  an  elect] 
locomotivi  to  th     tation  on  the  main  line  of  the  Belgian 
State   Railway.       The    locomotive    is    of    110  h.p.,  and 
weighs  1  pproximately  17  tons  ;  it  is  capable  of  1 
ing  a  tram  weighing  about   230  tons  along  a  maximum 
incline  of  7  per  cent,  with  a  total  tractive  effort  ol 
tons  on   the  driving   wheels.       The  maximum  speed   on 
the  level  is  112  miles  per  hour.     The  current  i 
nit  by  means  of  a  trolley  with  special  base  frame,  wl  ich 
n|    vert  ii  al  and 


515  H> 
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variations    of   the    trolley    wire.     The   driving    motors 
consist  of  series-wound  machines,    500  volts,    55   h.p., 
and  on  each  of  the  two  axles  is  mounted  a  motor  with 
single   reduction   spur   gear.     The   motors   are   run   on 
it  ---parallel  system.     For  starting  and  regulating, 
■  <    suitable    controller    is    provided.     The    frame-work 
of  the  locomotive  is  built  up  of  massive  plate  and  angle 
iron,  and  is  designed  so  as  to  allow  of  easv  access  to 
the  motors.     The  driver's  cab  is  arranged  in  the  centre 
in  front  and  behind,  housings,  slanted  oft  from  tin  shed 
the    controller    resistance    and     the    necessary 
ballast.     The  coal,   other   than    that   sent    by   railway, 
is   brought  by  means  of  a  wire-rope  conveyor,  driven 
from  23-h.p.  motor,  to  the  barges  alongside  the  canal. 
In    a   similar   manner,  the   earth   and   stone   separated 
the  coal  are  taken  oft  to  the  dumping  grounds. 
I  wo  three-phase  motors  of  70  h.p.  drive  the  work- 
used  in  connection  with  the  mines  for  the  building 
of    special   machinery   and    apparatus,    and    two   com- 
irs    each   driven    by   a   70-h.p.    motor    are    being 
supplied. 

TELEPHONE     INSTALLATIONS,    ETC. 

In  order  to  be  able  to  communicate  at  once  bi 
the  power-station  and  the  different  supply  points,  both 
mil  below  ground,  a  telephone  net-work,   with 
loud-speaking  telephones,  has  been  installed.  Thi 
ling  between  the  loading  stages,  the  pit  n th,  and  the 


drivers  oi  the  winders,  is  likewise  carried  out  electrically. 
104    thi    power-station  has  been  at   work 
without  interruption.      In  order  that  the  changing  over 
from   sti  ctricity    should    not   interrupt    the 

working  6i  the  mines,  it  had  to  be  done  gradually. 

Electrical  winding  began 
on  Shalt  No.  7  in  June,  1904, 
and  has  only  involved  a  total 
interruption  ol  thfei  days, 
including  a  Sunday.  In  a 
very    short    time,     the    drivers 

-  i     fail 
h  itli  the  new    system,   and 
very  mu(  h  prefer  it   now 
to  steam    winding    on 
ai  1  ount  1  -I  1  hi   1  a 

ing  and  work. 
rhe       elei  trical 
w  1 11  d  e  r     on 
Shall    [2  was  / 

into         / 
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FIG.    9.      ILGNER    CONVERTER 


UthOugh  it  is  not  possible,  until  the  scheme  is  com- 
pleted,   to   give    figures    showing    the  complete  actual 
■   costs  under   the   new    system,   all   experience 
up  to  the  present  moment  has  shown  that,  in  additi<  n 
itei    working   safety   and    facility  of  control,   a 
1       [real   saving  in  wages  and,  above  all,  in  fuel  has 

fleeted,  so  that  in  a  few  years,  through  th< 

in    these   items   alone,    tin-   entire   initial   costs   oi    the 
installal  ti  a  w  ill  hsu  1    bei  d  pa  id  1  11 

1  liagi  .mis  taken  bj   a  i ding    wattmetei   il 

is  found  iii.it   when  hoisting  normal  load,  the  current 
applied  to  the  winder  per  efficient   h  p.  in  coal  lilted 

am 1     to    i  -|',  kilowatts,  corresponding  to  .1  steam 

1    tbout  28  lb,  per  efficient  h.p.  in  coal 

lifted. 

" ESPERANCE   ET   BONNE   FORTUNE"   MINING   PLANT. 

[Mum  ti  1  the  fori  going  desci  tpl  11 

....  impli  te  new  eleel   i    J 

lied,  and  <  oi  the 

.  en   up  bj    the  winders,   it   « Ml  nol   be 

to     ilso    consider    shortly 

u  indi-r  in  Belgium,  when    dui    1    1      leration 

to  in  already  exi  1  ing  electrii  ,1  plant, 


as  this  will  clearly  show  how  tlie  differ,  nt  conditions  in 
each  case  require  a  different  solution. 

1..    "  Societe   Anonyme    des  (  harbonnages    1  I 
ranee  et  de  Bonn,-  Fortune"  in  Montegnee  neai    Liege, 
owns  three  distinct  0  1  ich  with  one  winding 

shaft;    Esperance    St.   Nicholas,  and    Bonne   Fortune. 
The  steam  windei   which  had  been  in  service  at  the 
St.  Nicholas  Pit   foi   more  than  thirty  years,  working 
.11  ,1  pressure  oi  aboui     7  lb     required  renewal 
the  i"  .1.  p,  ram  1    M  000  It. 

distant,   «.  iirnnt    was   already    taken   for  a   ventilator, 
an   auxiliary    hoisl  also    for   lighting,    to    the   St, 

N  ii  '■■  ilaa    Pil       foi 1.., 

rivi 
adopted,     I'  therefi  .  sidered 

.'1  11  to  idopt  el 

driving  t"i  the  new  « indin 
enabling  'in-  boiler  1     1  the  sh  1 

h  11  h  altogi  thei  1,  oi  itsi  11   offi  red  man] 

advantaf  esincon  .    lilable. 

After  1  areful     ■  ,  n,  nmsti is    il   was 

M  n  thai   thei  ^.ix  m^. 

1 

the  existing  sti  in  consuming  do  less  than 
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1  1  ;  lb.  01  steam  per  effective  h.p.  hour,  a  figure  which 
had  been  confirmed  by  repeated  experiments.  The 
cah  nhmon  of  the  new  plant  was  based  upon  the  fol- 
lowing conditions  :  it  was  to  be  designed  to  ultimately 
lift  65  long  tons  per  hour  from  J. 000  ft.  depth  with 
pper  journey  on  an  intermediate  stage,  and  with 
oumey  four  tubs,  containing  2-4  tons  0 

■  be  raised.     The  existing  depth  amounted  to 
ft. with  intermediate   stages  at  depths  of 

joft  n  spectively.  For  the  present.  72  tons 
per  hour  were  to  be  hoisted,  later  on  it  was  to  be  also 
possible  to  work  from  a  total  depth  of  2/ 00  ft.  with 
smaller  output. 

.[  ting  power-station  situated  at  the  Espi  rani  e 
Pit  consisted  of  three  direct-coupled  sets  each  of 
•j:  kilowatts,  the  steam-engine  output  amounting  to 
500  h.p.  per  engine.  The  working  voltage  was  1,000  v. 
and  the  trequencv  44  cycles.  Connected  to  thi 
station  were  underground  pumps  at  the  Esperance 
and  St.  Nicholas  pits,  each  of  125  h.p.  :  ventilators 
ind  sundry  services  absorbed  another  250  h.p..  so  that 
i  her  250  h.p.  was  spare. 
The  current  was  conveved   to  St.    Nicholas  by  two 

in   overhead  lines  of  bare  copper  conducti 
In  order  to  ascertain  111  the  present  case,  what  would 
most  favourable  system,  two  complete  propo- 
sitions   were   worked   out    on   different   lines.      In   one 
proposition  direct  driving  by  means  of  a  three-phase 
otoi    and  111  the  other  proposition  a  motor -generator 
to  supply  a  continuous  current  winding  motor,   were 

1      Similarly,  the  use  of  flat  aloi   fibri 

w  ith  reels,  as  in  the  existing  steam  plant,  and  an  alter- 
native ol  steel  ropes  with  Ko  pe  pulley,  were  considered 

The  decision   finally   rested    with   tin-    Ki 
tor  tlu-adoption  o!  the  latter  permitted  of  tin 
round  ol  the  winding  plant.  111  reference  1 

1     an  angle  ol         dej        I  Ins  course   pi 
I  ile    spat  •■    loi    •■!  ei  I  ion    of    the   new    coal 

■  oid.  in  addition,  enabled  the  winding 
be  laid  down  in  a  spa,  .•  otherwise  lis.  I, 

In  the  choice  of  electrical  syst.  m,  it   wa 
to    Like   into  consideration   the   fact    thai    tin 

I   «. is  .  omparativel)   small,  and  that  1 
■top  at  an  mo  ,  mi   liati     itage,  starting  ol   the 
winding    motor   would   have  to  take     plai 
loiirnex        1  .nii.l.1%  1 1 1 ■_•     .1     1  Si .  ,    pha  .'.  i, 

re,  tb  11  the  starting  resistano    would  be 

proportionately  higher  than  it  winding  fro 

depth,  and   lion,   -i,,    ],,,...     ;      tage  ..'il  ! 

the  existing  power-station  would  havi    no 

ent  to     tppl  powet  at  I       starting 

and    an  deration    pi  riod    ..1    the    « indin  • 


would   have  lerative  to    instal  a   further 

r  and  to  suitably  extend  the  exciter  plant  in 

tion  01  the  transmission  wires 

to  st.   Nicholas  would  not   have  been  sufficient.     The 

1I1    [requencj    ol  course,  rendered  it  possible  to 

epe  pulley  with  a  three-phase 

motor,  and,  foi  direct-cot    il e d  three- 

.mder,  the  very  great  simplicity  was  a  strong 

point  in  its  favour. 

Furthei     I  mditions,  however,  made  it 

.  ,  i  auons-current 

motor,   controlled   by   the   Ward-Leonard  system,   for 

windin  .abator    set 

emofworl     -    -.d  control 

inthisc  I  adoption  of  this  system,  almost  all 

-start in  ;  oint  oi  ure.it 

importance,    in  view    oi   the  relatively  small  winding 

depth   and    thi  >ing    and   starting 

lurney.     The  use  oi  an  interposed  motor  - 

,  n,  1,  red  11  possible  to  balance  the 

onsumption  ot  the  winding  motor  by  the 

.  incut    ol    a    flywheel    working    on    the      Ilgner 

system,    the    1  that    thi     1    the 


\                             Motor.       B.     Continuous  Current 

1     foi    varying  the  "  Slip  "  o( 

\\  111, hug  Mi  tor.      1  .   Mi 

'     Fii  Id  Ri  g'ulatoi  ol  ..,  rafcor. 

1    nn  Switch  in  thi    Exciter  Circuit  oi  the  Main 

i        lalor  foi  Weakening  the  Field  of 

the  w              ';   "  '  ■     I    Maximum  Emer- 

K    El  til    Brake. 


I  i  ' 
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1    rould  be  almost  uniform.     In  short,   it 

use  of  this  system   would  enable  the 

pov    1  station    to   sum,  e    for   the   immediate 

-"K "    •  in  th<    mine,  im  lusive  ol  the  winding,  whilst 

the  over-head   Line   to  St.    Nicholas   would   not    have 

■ 

I  ■■'    •■'         en  asons  it   was  de(  ided,  in  spite  oi  the 

111 implicated   and    more  expensive  arrangements 

"'  plant,  to  instal  a  continuous-current  winding  motor 
with  .1  motoi  generator  set  and  flywheel,  or  so-called 
Ilgnei  converter,  interposed  bet-ween  the  three-phase 
supply  mains  and  the  winding  motor. 

For  the#nme  liate  win  ling  requirements  from  1 ,200ft. 
depth,  the  1  onditions  are  as  follows  :  — 

1  ffei  I  ••■  •  load  per  journey  .  .  5,300  lb. 
Weight  of  cage  and  attachments  4.1.0,,  .. 
Weight  oi  the  4  tubs      . .  2,200  ,, 

W  eight   oi   flat  \\  ire  rope    j .    in. 

t>y    .  'n.  3-82  lb.  per  it. 

Diami  ter  to  the  Kcepe  pulley  .  .     .bout  10  it. 

Winding  .peed ,,„„,    ft.     p_m. 

(later     to     be 
,  2,000  it.    p.m.) 

Revolutions  per  minute  of  winder   51   (later   to  be 

'■4). 

II  if  inertia  of  the  masses  to  be  accelerated 

amounts  to  ji  it.  lb. 

When  on  the  lowest  s"tage  two  lull  skips  are  loaded 
and  at  the  1  .i_--.lt.  stage  the  second  deck  ol  the  cage 
is  also  1"  le  load  diagram  results  as  in  he.    6. 

In  the  inat ..1  the  design  oi  the  converter 

set  it  was  dei  ided  thai     rdei   to  1  ontrol  the  speed 

"   ""     onvei     !  flywheel,  a  Used   resistance  should 

to   the  rotor   circuit    of   the    motor.      A.1- 
oi    l  variable  resistance  can  1  ontrol  the 

■ 1  hi    1  in  ee  pha  <    ma  ins  ...   ... 

ty  of  1  l.e  demand  on  the  power- 
station    -1  ill     lighi  1     11    was   dei  ided   against     in    the 
.  "i  dei    to  a\  01.1  all  unnei  1     iar]     om 
pli  atioi               1    wa  1  also  shown  that  the  maximum 
.'.id'l    I-'    within    the   permissible 
In". 1  111  1  itoi   plant 

undei     the    most     unfavourable 

J  the  w  in. hue  motoi    the  maximum 

"  slip  "    in    the   three  pha  ie    1  onvertei 

motor  must    b      6  per  cent,    the   woj  Lung  1  onditions 

'"'  the  1  rari     how  11  in  1  _  diagn ig.  1  1, 

"  t  of  inertia   m ii     to  73,000  ft.  Lb. 

■     1  heel  I  o)  about    1  ;.<5oo  E( 

1 linuti 

11     oi    the   iK  w  h.ei,    11    was 

0  ea I  a  dia r  oi    1    El 


in  01.1  -i  in  facilitate  transpqrl  bj  railway,  and  the 
weigh)  oi  the  flywheel  therefor  n  ulted  .is  40  long 
tons. 

In  fig.  *  is  shown  the  complet  arrangement  ol 
the  installation  is  already  referred  to,  the  winding 
planl  was  sel  round  90  deg.  from  its  previous  position 
•11  the  shaft  This  also  enabled  the  enure  installation 
to  b     finished  without  disturbing  the  working  of  the 

previous    steam    plant.       II riginal    headgear    was 

heightened     without     occasioning     an)      interruption 
in  the  service,  and  the  new  ropi    pulleys  were  an 
over  the  old  ones.     To  allow   foi   tin    altered  direction 
"i  the  stresses  on  the  headgeai    two  new  strutts  were 
erected 

The  converter  set  itself  was  installed  in  an  existing 
sh.-d  which  had  previously  served  .1-  the  engine-room 
for  the  old  Cornish  pumping  planl  and  this  also  enabled 
the  old  foundations  to  be  used  with  advantage  .0 
receive  the  winding  plant  itseli  the  building  was 
suitably  lengthened  and  the  foundations  raised,  in 
order  that  the  driver  mighl  bi  in  1  position  to  see  the 
pit-mouth,  tin.  being  the  usual  practi  1    in  Belgium. 

The  >haft  of  the  Ilgner  convertei  (fig.  g)  runs  in 
two  bearings  on  eithei  sid>  ..1  the  flywheel.  The  rotor 
ol  the  three-phase  motoi  as  well  as  the  armature  of 
the  .  ontinuou  i  1  ui  rent  gen<  ratoi  0  hang  the  shaft 
th  bi  irings  being  oi  the  oil-ring  type  with  verj  Larg 
wori  ing  surfaces  so  thai  the  pressure  per  unit  of  surface 
is  kept  .is  low  .is  possible.     Whiti    metal  liners,  cooled 

b\    mean,  ol   wall  r  cin  id. 11  ion     ... 

The  flywheel  is  .,1  stei  1   .  .i.i  in  oni 

The  synchronous  speed  is  530  revolutions  per  minuti 
so  t tut    the  maximum   peripheral  speed  ol   the   wheel 

amounl    to  I4,350fl    perm ti        rh     n  tual  working 

speeds   .in.  tuafo  ,.  ing  demands 

1.1  the  winding  motoi    betwi  revolutions 

per  minute. 

1  he  1  onvei  ter  motoi  is   of  1  typi    a  n 

mi-. 1  with  slip-rings  the  si. 111111-  resistance  is  oi 
the  Liquid   type  with  height,  .nu\  is 

used  both  im   the  starting  ai  ulal thi 

,  onvertei . 

\  .  result  ..1  ih.  use  ii  the  Krepc  pullej .  the  w  hid- 
ing i  1  nit  is  greatly  simplified.  .1  continuous-current 
liniii  wound     windin  tirect-mounted 

"ii    the   shall    ol    Ih.     Keep      p two    be. mugs 

J  I  e     ||.   .   I  , 

'\     "'  [1 trolli  1  I   .  ■  1   sei  ves  foi    tl      re>  1  1 

or  a      ell.      [01  egula  ol    speed,  ami 

He'  i^e, 11   is  so  di    1  11-      hai   in    ..  ttin    oui  the  Levei 

ill  "He  due,  ll.ill  Hie   1,1, ,1 , 

1;  back  in  th,    reverse  direction  th<  1    ,.   likewise 

'  11 th     ,  hi    lever  1.  set  oul  to  one  ,,1  the 
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other  side,  the  higher  becomes  the  speed,  and  setting  it 
back  is  followed  by  a  reduction  in  speed,  i.e.,  by 
electrical  braking. 

The  arrangement  of  the  mechanical  brake  is  precisely 
the  same  as  in  the  previously  described  winding  plant 
for  Grand  Hornu,  and  the  depth  indicators  and  safety 
apparatus  are  also  designed  on  similar  lines.  The  brake 
acts  by  compressed  air,  which  is  supplied  from  a  small 
compressor. 

The  continuous  current  necessary  for  excitation 
1-  generated  from  a  separately  installed  motor-generator 
which  consists  of  a  30-h.p.  three-phase  motor,  direct, 
■  oupled  to  a  20-kilowatt  continuous-current  generator- 
the  excitation  pressure  being  no  volts. 

In  consequence  of  the  very  heavy  flywheel  and  the 
high  speed,  the  converter  would,  if  left  to  itself,  continue 
to  run  on  for  2%  hours,  after  all  current  has  been  cut 
ofl  before  coming  to  rest.  As  it  was  desirable  to  be 
able  to  bring  it  to  rest  more  quickly,  an  electro-magnetic 
braking  device  was  fitted  to  the  flywheel  by  means 
of  whii  h,  through  the  action  of  eddy  currents,  induced 
in  the  rim  of  the  wheel,  the  converter  is  brought 
to  rest    m   6J   minutes. 

Fig.   10  shows  clearly  the  connections  of  the  instal- 
lation.    The  mains  from  the    power-station  go  to  the 
the   switchboard,  from   which  the    cables 
branch  out  to  the  various  services.      For   the  winding 
plant  a  second  switchboard  is  erected,  and.   frcm  the 
nsion  bus-bars  of  this  switchboard,  the  current 
goi  -   through  oil-switches  and  fuses  to  the  three-phase 
11     Ilgner  converter   and   auxiliary   motor- 
itoi    foi   excitation. 
I  he  three-phase  motor  in  the  latter  set  has  a  pilot- 
wound    rotor   with   automatic   short-circuiting   device. 
and  therefore  requires  no  special  starting  resistance. 
The  Ilgner  converter  is  started  by  means  of  a  liquid 
■  Li  h  also  si  rves  for  alteration  of  the  "slip." 
1  hi    1  ontinuous-current  generator  on  the  shaft  of  this 

a  shunt-wound  machine  separate!) 
and    its    armature    circuit    is    connected    up 
with    thi     armature    circuit    of    the    winding    motor. 
When    the    winding    motor   is    to   start    running,    the 
urrent   generator  is   excited,   and,   corre- 
spondingly as  its  voltage  rises,  the  speed  of  the  winding 
motor    rises.     The    winding     speed     ol     2,000  ft.     per 
minute  correspond     to   1  terminal  voltagi   oi   -00  volts- 
It  will  bi    seen  that  the  control  oi  the  windii 
takes  place  by  regulation  of  relatively  small  1  um  ill 

■m  roller   can    therefore    be    ol    simple    and 
I  I  he  w  inding  motoi  n  mains  pel  n 

the   excitation    is   diminished    when    th< 
rest,   thi     takinj    plao    automatically  by 
'■ il  rolli  1   Li  vet 


[f^for  an}  reason  the  exciting  current  is  cut  off, 
an  electro-magnet  arranged  in  the  same  circuit  is  de- 
energised;  the  magnet  then  releases  a  weight  whicl 
brings  the  brake  into  action.  The  emergency  switch 
which  is  actuated  from  the  depth  indicator,  in  the 
case  of  over-winding,  is  at  the  same  time  constructed 
as  aa  maximum  cut-out,  and  therefore  interrupt 
the  current  when  it  rises  beyond  a  pre-determined 
limit.  In  order,  then,  to  also  stop  the  winding  motors, 
the  magnet  is  de-energised  at  the  same  time  by  means 
of  an7auxihary  switch,  so  that  the  brake  acts.  A 
footstep  also  permits  of  the  release  of  a  weight  for 
operating  th  bi  ike  so  as  to  serve  as  an  emergency 
brake. 

The  installation  has  been  at  work  since  August,  1904 
running  day  and  night,  and  has  continued  without 
interruption  of  any  kind.  To  replace  the  three 
existing  .■.team-engines  and  generators,  which,  it  is 
intended,  will  then  act  as  spare  plant,  the  director- 
of    the  mine   1.  an  order  for  a  750-kilowatt 

A. E.G.  steam  turbo-generator.  To  replace  the  two 
existing  underground  plunger  pumps  worked  by  geared 
electro-motors  an  order  for  a  high-lift  Sulzer  centri- 
fugal pump  has  also  been  placed  with  the  company. 
pump  when  running  at  2,560  revolutions  per 
minute,  will  be  able  to  lift  330  galli  11-  ol  water  pet 
minute  from  a  depth  1 

It  is  intended  to  undertake  extensive  experiments 
under  workin  both  in  the  Grand  Hornu 

and  Esperance  installations,  which  will  clearly  formulate 
conomical    results   obtained    from    the   electrical 
working  '  !  tne  'esults  of  these 

experiments  will  be  duly  reported. 


Engineers 


paper  read    before    the    South    African   Association    oi 


,,  that   Mr.    ^  im    n1     Hill, 

ind   (  hatham    Com- 
been    appointed 

t  haira  '  '  '    the    K'"1"'1 

11       with  the  Rail- 

mith  d  lo  Hie  Institution 

of   Mining    and   Metallurgy  obti     12th,    1905: 

Mtmb,    .  i  !  !     Mexico      Francis  B.  Jackson, 

1.    1  ,.,  ,       I.,  mania  :    William    i< 

Reginald     Francis, 

5.  Mann,  Central  America;    Edwii 

VV    Mills,  Korea  ;  A  Helston ;  Charles  1- 
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30-40     H.I'.     DAIMLER    CHASSIS. 

INTERNATIONAL    MOTOR     EXHIBITION 
AT    OLYHPIA. 

[C  mtintied  from  page  1,102.) 


DAIMLER     MOTOR      COMPANY. 

BROADLY  speaking,    tl»-    Daimler    1906  typ 
orporate  no  alterations  oi  any  moment      Che 
has    been     little    altered     sine  e     last      yeai 
0     lit-'       '     ign  \o    1 1. 1 1.    ami 

h.p.,     invoh  e     the      ami      character! 
and      manufai  tun  thi  16      h.p. 

All    aru    fpur-cylindei     engines,    the    cylinders    being 
cast    in    pairs    with     inlet     and     exhaust     valves     on 

11  ing  an  1 It.,  shot  ti  u  the  length 

.ml  exha ust  ell  as  to  decrease  the 

important  part  oi  tin  -  ngini 

the   1  j  linder.      [Tie   vali  e   geai  in]       ontrai  1 

1 .1 1    pfactici     1     exposed    a  n.l   the   use  ..1   this 

I thei     ■  ■  "  h    thi     ini  lined    vah .  s    has   been 

thorou   '  13   the  expei  ieni  <■  ..1  the  lav.  tv\o 

ill.    carburettei     wh  ich  h: 

umption,    I... 

sliKlit'\  ■ :  that    'i mpanj 

tl  tem  of  co  ipling    thi    I tl<     and 

1  i"    thi      timing 

oi     thi  orrect     foi    all    posit  1 

ill       pov  it      ,.11 

\\ .    illustrat.  .     h.p.  cl  riii- 

built  up  as  !      '  iti  !.  plati 


iron  ami  wood    onh    slight  alterations  b 

the  -'    I  ion  an  ti  nature 

of  the  cro  hich  mon     ecui 

members.      I  h  case,  1  onsisting    of  1      1  imbined 

form   ot    cross    haft    and     speed     chai 

unaltered.      1  '  ■     ■     ' 

introduced   in    the 

at'  i the  i  evei    thus  1  endei  ing  it  impossible 

lor  the  drivei    to     take  nse  "i  a   forward  gear  while 
t  he    revei  1  ged.      ["he    bral  is   con" 

1  in.  ted    "ii    ■  the   same    lin.  The 

m  and  segment  I 
alteration  effe.  thi 

erial       I  racteristi     Da 

board,  ra'diat.  ir,  and  aiti  unaltered, 

rhe   I  '.nii'i  box   1-  "i    .   distim  1    typi    oi   its 

own,   although     1    works   on    the    usual 
h  heel    pi  it"   i  has    its      lid 

n     "'Ii'  ! 

.in  difti  1      that 

shaft  passi  1 hi    front,   instead   1 

of  the  gear-l.u\  thai  the  tirst  motion  shatt  lies  beneath 

intei  that    the   entire    bo*    is    fixed 

main  ai    thru     , u>    only.      Anothei 

:  are  fitti  I  jii  irocket- 
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wheels  on  the  countershaft,  instead  of  upon  the  shell 
of  the  differential-gear,  and  that  thus  the  entire  gear 
can   run    in   an   oil-tight   casing,    which   extends 

the  countershaft  up  to  the    braked-rums.     We 

give     a    view    on    page     1172     of    the     change-speed 

arrangement  which  show-;  both   levers  in  the  neutral 

rhere  is  also  shown  a  view  of  the  26-38h.p. 

Daimler  engim 

NEW     ARROL-JOHNSTON     CAR     COMPANY. 

An  interesting  group  of  exhibits  is  shown  by  this 
company.  In  the  heavy  vehicle  section  there  is 
shown  a  12-15  h. p.  van  or  lorry  suitable  for  carrying 
loads  up  to  36  cwts.  and  a  24-30  h.p.  double  decked 
omnibus  to  carry  16  passengers  inside  and  20  out- 
[n  the  car  section  live  models  are  on  view 
[8  h.p.  new  Arrol-Johnston  car  which 
won  the  International  Tourist  Trophy  Race  in  the 
Isle  ol  Man  in  September  last. 

The  cars  manufactured  by  the  company  an.-  built 
under  th(  "  Arrol-Johnston  "  patents,  and  are  the 
result    1  '         series   of    exhaustive   experiments,    begun 

In  desigi  ing  the  cars  no  attempt  has  been  made 
to  produce  a  light,  semi-racing  pleasure  car  suitable 
only  for  good  roads  and  fair  weather.  Nothing  has 
been  sacrificed  to  the  attainment  of  an  excessive  rate 
.  i    speed. 

The  engine  of  the  24-30  h.p.  selected  as  a  type. 
1-  01  the  four  cylinder  vertical  type  which  runs  at  a 
normal  speed  of  950  revolutions  per  minute  and  at 
this  speed  gives  24  h.p.  on  the  brake.  It  1-  con 
structed  so  that  all  the  working  parts  are  completely 


enclosed   and    run    11  isings.      All    th 

wheels  lor  driving  cam  shaft,  water  pump  and  m 
are  completely  enclosed,  but  on  removing  an  aluminium 
cover  are  easilj 

The  cam   sh  1  ising    ire  so  constructed 

that  thi  for  inspec  tion 

The  cylinders  are  cast  -  parately.  The  cyllndei 
head    and    valvi  not   cast   with   the  cylinder 

but  is  attached  thereto  b)    six  studs. 

The  inlet  valve  1-  placed  over  the  exhaust  valve, 
thus  allowing  of  a  minimum  wall  Surface  to  a  maximum 
compression  space,  an  important  point  in  the  economical 
running  of  a  petrol  engine  and  one  often  ignored. 
The  crank  case  is  ol  a  special  alloy  of  aluminium 
real    strength. 

The  crank  shaft  is  machined  from  a  solid  forging  of 
specially  selected  nickel  steel.  All  the  mam  bearings 
are  ground,  and  the  cam  shaft  is  made  from  a  solid 
piece  of  tool  steel. 

The  governor  is  a  pat  nti  is  adjustable  at 

wdl.  It  is  operated  by  the  varying  suction  caused  by 
the  engine,  the  speed  being  capable  of  variation  from 
200     to  i      olutions     per     minute.     Governing 

by   hand  n  mg        foi    by   means   of    a  very 

simply  arrangi  throttl  valve  which  not  only 
throttles  the  mixture  but  alters  its  quality  at  will 
Further,  when  the  engine  is  used  as  a  brake  it 
admits  pure  air  to  thi  dlowing  them  to  be 

thoroug]  1  it     is    descending 

inclines  and  thus  preventing  lubricating  oil  being 
drawn   into   tl  n  ber  by  the  vacuum 

formed    by    th  tv     usual    method    ol 

throttling  is  emploj 
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DAIMLER    CHANGE-SPRED     SHOWING    LEVERS    IN 

NEUTRAL    POSITION. 


28-36    H.I'.    DAIMLER    ENGINE. 

lul  1  1  'i pump 

>      ■       hich  no Ij     used 

ire  of  the  ca 

metal    to    metal  typi       U     i 


I'his  i  hitch.    li\     its   gentle  actum 

1  .    ..  ars  or  tyi 

reasiOg   thi  ii    lifi 

PERMAN     AND     CO.      LTD. 

\monf>    other     exhibits    this     firm    is 

■■•'•  ing    the        Ki houl  "      petroleum 

1  >ti  irs .     in<  Iri         British  marine 

set. 

The    "  Kromhoul  "     motor     lias     been 

commei 
1  he    eng  □  designed  and  manu 

d    bj   Messrs.  D.  Goedkoop   Jr.,  oi 
I    1.!. 1111. 
In      tl  ompetition     in 

country   in   which  the  "  Kromhoui 
ntered     th.     Motor    Y  icht  Club's 

South  impton,  in  August. 
1905  —  it  was  awarded  the  gold   medal  for 
ii      lass,  and  the    Vutocar    challeng 
for    the    most    meritorious    performance. 
and  powei 
1  In   motor  1-  ni   1  lie  \  er(  ii  al    foui  1    1 
inn  ing     .it    .!    slow    speed.      1  lie 
motoi     is    -ill    contained     thi      1  eversing 

I      I  1.'  I  \e(l    tO 

The 
motor   1..  ' '  ucted  with  a  view 

ti  r  ]i...i\  v  marine   work.  I 

-  ,1  1,11  es    through*  iut    are  ol 

length      h      ha        no      1    rburettei       01 

atoi      bu1     onl  .  I,,, | 

; 

iiu  h     position     it 
can    be  :  >ved     lor     clea 

il  is  is 

i  I  lUgl 

,M      ■...  1  1 

■ 
;i    small     plunf 

..n  tin    two  I 

.in. I  i- 

ted    ;  governor 

actii 
1 
1 1..    .  1,  . 

implii  il       and  the  fai  t   thai   it   is  1111  j  •■ 
,- 1      |gi     ol  the  v.ih  e  lifti  -  .mil  -!ui 
• 
pi  11  Itilum 
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The  "  Iris  "  is  a  purely  marine 
motor,  the  engine,  the  forward- 
reverse  gear  and  the  control  having 
been  designed  for  marine  work, 
and  not  being,  as  is  frequently 
the  case,  a  motor-car  set.  adapted 
to  boat  work.  It  is  of  British 
manufacture,  being  builf  by  Messrs. 
Legros  and  Knowles,  Ltd.  The 
engine,  of  the  four-cycle  internal 
combustion  type  developes  24  h.p. 
it  750  revolutions  per  minute,  and 
is  claimed  to  give  a  large  torque  over 
the  whole  range  from  1 30 revolutions 
per  minute  to  I.OOO  revolutions  per 
minute. 

The  feet — three   on  each  side — 1  ly 
which  the    engine    is    bolted    to   the 
bed   plate   frame,  form  strong  hinges, 
so  that  by  removing  the  hinge  bolts 
on    one    side,  the    complete     engine 
can    be    swung    over    to    the    other,  side.     The    lower 
half       of       the     base        chamber       is     then        easily 
removable,     immediately     exposing     the      crankshaft 
bearings,   the   big   end   bearings,    and   all  the   working 
parts   of   the   engine,    for   inspection   and   adjustment. 
Each    individual    brass    can    be    removed    separately 
without  disturbing  the  crankshaft  or  any  other  part. 
The   crankshaft    is  of   selected     nickel   steel  of   high 
tensile   strength,  machined    to  i-ioooin.    from 
forging. 

One  camshaft  carries  all  valve  cams,  and  the  high 
tension  ignition  commutator;  the  other  camshaft 
irrii  magneto  ignition  cams  and  advance  move- 
ment. The  camshafts  are  carried  111  separate  1  amshaft 
cases,  mounted  on  the  upper  portion  of  thi 
half  of  base  chamber.     The  camshalt  ,  asi  5  an   entirel) 

in    an.]  11   1-  J ible  to  easilv  remove  th 

d  1  ithei  camshaft  with  it-  casing  and  push 
without  disturbing  any  other  pari  of  the  engi 
The  two-to-one  gear  is  carefully  desigm 

I  m  the  front  end  of  tl 

where   it    is   immediately   accessible.      I  I 
•  1 1 1  irelj   '  ased  in,  bul  the  1  il 

without  disturbing  anj  other  part. 
All  bearings  have  very  large  sun 
carefully  designed   to  give  a  large  margin 

1 11  ■■  1  all  ul.it  'I  area. 

The  engini  has  bi  n  d<  igni  1 1  and  consti  in 
that  it  maj  be  run  •  ithei  v>  ith  petrol  01  paraffin 
p.trol  is,  of  1  ,1   hi    fuel  than 

1  he  ei  ii  1  ngine  1  lepn  1  •   > 

five  per  1 1  :it  iffin  is  used. 


24   HP.    "IRIS       MARINE   SET. 

Iris  "  motor  boat.  litted  with  this  engine, 
ran  in  the  Motor  Yacht  Club's  reliability  trials  last 
fuly  and  showed  great  seaworthiness.  She  was  the  only 
footer  which  coul  i  1"-  driven  through  the  rough 
ea  it  her  full  speed.  loij  knots.  She  has  been  tried 
repeatedly  since,  and  lias  made  several  noteworthy 
op  runs— notabh   one  from  Southampton  to  the 

MITCHAM      MOTOR     COMPANY      LTD, 

1  he  :l  ci  uising  launch. 

I  he  dim  It.  9  in 

depth,  a  >  accom 

modatii  n  I  he    engine  is  a  double 

'. 

I     .mA   B.  engine  is  shown 

3  most 

in  demand,  such  as  2  h.p.  ai  nd  4  h.p. 

■     launch 

tted    with 

VAUXHALL    AND    WEST    HYDRAULIC     ENGINEERING 
COMPANY 

is  h.p. 

lindei     balanced 

..  in,    stroke, 
no 
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\>i\  I   MI'.KK    24.     Ion:;. 


DEEP    LEVEL    PUMPS. 


12    H.I'.    KROMHOUT   ENGINE. 

revolution       Che  inlel  and  exhaust  valves  aremechani 
1  ill     operated  and  of  large  area,   all  interchangeabl 
I  he    1  luti  h    is    of    spei  ial    design    and     extremely 
in  auxiliary  clutch  being  brought  into  ai  tion 
lain  clutch  takes  hold.  thus  relieving  the 
(.,1    oi   sudden   strains,     It    is     0  arrangi  I    thai    thi 
1-  no  'a.  1  1  !n  n  rhe  carburettei    1*  of  the 

n    level    typi 

11 it ted    is    ni    the    1  entrifugal    1 

1     ■.  .11  iable  Iim  "'  .11  "i  1 1"'  Lnlel   iralvi 
to    a  in  1   in     linn  from  hunting. 
1  1     has    fouj     spei  ds    forward 

ill..  .     1. 

ml  he  .i'ii  c  ral  1 

will 1 

■    1  ■    hangi      ..I    ,  1   ..,.,,    1     n  ... 

1      mill,,     top    peed        1     '      1 
..   clutcl     haft  and  U 

of  thi    irrevei  sible  worm  t  \  1 1. 
imn    being    placed     if     1    nun  b    great 
ure  ea        teering 


At  the  last  meeting  ol  the  Transvaal  Institute 
ni  Mechanical  1  ngineei  1  papei  was  read  on  an 
important  subject,  tint  oi  deep  level  pumps.  Mr 
Pollard,  who  read  the  paper  did  no!  advise  the  installa- 
tion of  Cornish  pumps  111  deep  level  mines.  He  com- 
pared the  co  ts  "i  three  kinds  of  pumps  for  a  2,000  ft. 

lift    as     follow  1  "i  in-  h     ] 1 7s.  ;       two 

Reidler   pumps,   ^104   10s.  ;    two  electric   pump 
It  will  be  noted  that  the  cost  of  operating  the  electric 
pump  i-  slight!)   less  than  that  of   the   Cornish  pump, 
and  substituting  Kaffirs  ai  -4  in  place  of  coolie-    the 
edsl  would  be  redm  -     1       in  the  1  Ornish  pump 

the  [outlay  on  machine^       :        is  £4    |O0,   whereas  for 
an  electric  installation  the  outla)    is  onl; 

the  operating  and  other  costs  are  in 
favour  of  electric  pumping.  No  charges 
on    pri  have  1  ieen    taken    into 

account. 


12    H.IJ.    KROMHOUT    BNOIN1       WOT  H  BR   VIEW). 
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Sixth    edition.     With  242  illustrations.     5s.      Whittaker. 

Bell.  Louis,  Ph.D.  The  Art  of  Illumination. 
Demy  8vo,  345  pp.  Fully  illustrated.  10s.  Od.  net. 
A.  Constable. 

Crocker,  F.  B.  (New  York).     Electric  Lighting  : 

A  Practical  Exposition  of  the  Art.  Vol  I.,  ["he 
Generating  Plant.  Royal8vo.l2s  6d  net.  Vol.II.,  Dis- 
tributing Systems  and  Lamp-..     Royal 8vo.     12s.  i>d.  net. 

S| 

Heaphy.  M.  The  Phoenix  Fire  Office  Rules  for 
Electric  Light  and  Electrical  Power  Installations. 
Twenty-sixth  edition,  Svo,  sswed.     6d.     Spon. 

Houston,  E.  J.,  and  Kennelly,  A.  E..  D.Sc. 
Electric  Incandescent  Lighting.  With  146  illustra- 
js  6d,  net.     Spon. 

Houston,  E.  J.,  and  Kennelly.  A.  E..  D.Sc. 
Electric  Arc  Lighting.  With  1S3  illustrations 
4s.  Oil   net.  Spon, 

Knight,  J.  H.  Electric  Light  for  Country 
Houses.  Third  edition,  revised.  Crown  Svo,  wrapper. 
w.     Cro; !".'  Lockwood. 

Merrill,  E.  A.  Electric  Lighting  Specifications. 
1  'i  Engineers  and  Architects,    os.  6J   net.    Spun. 

Mayeoek,    W.    P..    M.I.E.E.      Electric    Wiring. 
Fittings,  Switches,  and  Lamps.     \  practical   book 
Light  Engineers,  Wiring  and  Fitting  Con- 
tilting    Engineers,    Architects,    Builders, 

'      II    I   Students.    Third  edition,  revised       With 
3110  illu  w 


Mayeoek,  W.  P..  M.I.E.E.  Electric  Wiring  Tables. 

A  colUicoon  ol  orig  al  and  carefully  verified  Tables  foi 
the  use  of  Electrical  Engineers.  Second  edition,  revised 
Waistcoat  pocket  si/e.  Leather,  gilt  edges,  js.  6d. 
Whittaker. 

Mayeoek,  W.  P.  Electric  Wiring  and  Fitting 
Details  Forms.  A  book  01  100  Forms  rot  Electric 
Wiremell  and  Kilters.  Ublong.ClOth.  2s.  0.1.  lie!  :  posl 
age.  5d      WhitLik 

Mayeoek.    W.   P..    M.I.E.E.     Electric   Lighting 

and  Power  Distribution.  An  elementary  Manual 
for  Students  preparing  for  the  Preliminary  and  Ordinal  \ 
Grade  Examination  ol  the  City  and  Guilds  of  London 
Institute.  Sixth  edition,  revised.  Vol.  I.,  with  231  illus 
tratioDs.  6s.  Vol.  II,  with  400  illustrations.  7s.  6d. 
Whittaker 

Metcalfe.  Charles  C,  A. M.I.E.E.  Practical  Elec 
trie  Wiring  for  Ligniing  Installations,  suitable 
tor  Foremen,  Wiiemen,  Stuuents,  and  lor  all  those  who 
wish  to  acquire  a  practical  knowledge  of  Wiring.  Jointing 
and  Fitting,  for  the  Installation  of  the  Electric  Light. 
Ss.  net.     Harper. 

Russell,  S.  A..  Assoc.  M.Inst.CE..  M.I.E.E. 
Electric   Light   Cables   and  the   Distribution  of 

Electricity  Second  edition,  revised.  With  [10 
illustrations,      10s.  od.     Whittaker. 

Salomons,  Sir  D.    Electric  Light  Installations. 

Vol.  I.— Accumulators.  'Ninth  edition.  With  36 
illustrations.  o~.  Vol.  II  Apparatus.  With  305  illus- 
trations. Eighth  edition,  "s.  6d.  Vol.  III.— Appli- 
cation. With  32  illustrations.  5s.  (New  edition 
preparing.)     Whittaker. 

Serutton,  Percy  E.  Electricity  in  Town  and 
Country  Houses.  Third  edition.  Crown  Svo.  Fully 
illustrated.     23.  6d      A   Constable. 

Slingo,  W.  and  Brooker.  A.  Electrical  Engineer 
ing  for  Electric   Light  Artizans   and    Students 

With  383  illustrations.     Crown  Svo.      12s.     Longman-. 
Swinton  A.  A.  C.  M.Inst.CE.    Electric  Lighting 
(Elementary   Principles  of).     Fiith  edition.     With 
16  illustrations.     Clown   Svo.,   cloth,      is.   od.      Crosby 
Lockwood. 

Taylor.  F.  H.,  A.M.I  E.E.  Private  House  Electric 
Lighting.    Describes  modern  methods  m  Wiring  and 

Kitting,  including  a  chapter  on  Small  Generating  Plants, 
is.     Postage  3d.     P.  Marshall. 

Urquhart,  J.  W.    Electric  Light.    Its  Production 

and  Use,  embodying    Plain   Directions  lor  the  Treatment 
of  Dynamo-Electrii    Machines,  Batteries,  Accumulators, 
and  Electric  Lamp.-.    Seventh  edition.   Crown  .svo,  cloth. 
7s.  6d.    Crosby  Loi  ki 
Urquhart,  J.  W..   Electric  Light   Fitting.       A 

ll.indoooK  lor  Working  Electrical  Engineers,  emoodying 
Practical  Note-  0  Installation  Management  With 
numerous  illustrations.  Kourth  edition,  revised 
Crown  Svo,  cloth.     5-.     Crosby  Lockwood. 

SHIP    LIGHTING,     ETC. 

Larkin,  A.  E.,  and  Lindsay,  A.,  Brown's  Marine 

Electrician.  C  lining  Concise  Information  and 
Practical  Hints  .illation  and  Maintenance  01 

Electric  Plant  foi  Sen  joing  Engineers.  3s.  6d.  net. 
Brown  and  Son. 

Urquhart.  J.  W..  Electric  Ship  Lighting.  A 
handbook  on  the  P  1    Kitting  and  Kuuinng  01  Ships' 

Electrical  Plant.  1!  rd  edition.  With  8j  illustrations. 
Crown  8vO,  Cloth.  I      Crosby  Lockwood. 

Walker,  Electric  Lighting  for  Marine  En- 
gineers. Second  I  m,  With  103  Illustrations, 
crown   8vo,      5  •           ittaker. 
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CONTRACTS    OPEN. 

Last  Day 

Ebbw  Vale  iMon.)  —The  following  for 
the  Urban  District  Council:  (Section  E) 
tree  wiring  ;  (F)  supply  of  incandescent 
lamps.  Mr.  Reginald  P.  Wilson,  Con- 
sulting Engineer's  Office,  Ebhw  Vale     ...     Nov.    25 

Saffron  Walden,  Essex.— Supply  and 
erection  complete  ol  lour  benches  of  deep 
regenerator  settings  containing  six  retorts 
each  10  ft.  long  22  in.  by  16  in.  oval  Q's, 
with  self-sealing  lift,  complete  with 
hydraulic  main  ascension  pipes,  etc.,  also 
with  overhead  girder  carrying  travelling 
chain  pulley  and  scoop  charging  gear  ; 
two  of  the  above  benches  only  to  be 
erected  during  1906,  and  the  remaining 
two  at  a  later  period.  Also  for  supply 
and  erection  complete  of  a  half-ton 
sulphate  of  ammonia  plant  with  building  1 
to  be  left  in  working  condition,  lor  the 
Gas  Undertaking  Committee.  Mr.  A.  H. 
Forbes,  gasworks  manager,  Saffron 
Walden  Nov.  27 

Dublin. — Reconstruction  of  bridges  for  the 
Great  Northern  Railway  Company 
(Ireland).  Also  construction  and  erection 
of  steel  principal  platform  root,  97  It.  by 
17  it.,  with  cast  iron  columns,  for  Ballyhay 
station.  Mr.  W.  H.  Mills,  engineer-in- 
chief,  Amiens-street,  Dublin         Nov.   27 

Burton=on=Trent.  —  Construction,  de- 
livery and  fixing  01  No.  2  Lancashire 
boilers,  20  ft.  by  6  ft,  6  in.,  including  all 
mountings,  at  the  Public  Baths.  Mr. 
George  T.  Lynam,  Borough  Engineer  and 
Surveyor,  Burton-on-Trent Nov.  29 

Ingatestone  (Essex).  -Making,  deliver- 
ing,  setting  to  work,  and  maintaining  in 
order  for  si\  months  at  the  water- 
works pumping  station,  Ingatestone, 
Essex,  01  one  horizontal  gas-engine,  with 
suction  gas-producer  plant  ;  one  two- 
throw  deep-well  pump  of  5,0,10  gallons 
per  hour  capacity  ;  two  sets  of  treble- 
ram  force  pumps,  each  of  5,000  gallons 
pel  hour  capacity  ;  also  for  taking  out  and 
altering  a  borehole  pump,  and  removing 
and  refiling  an  oil  engine,  together  with 
all  necessary  gearing,  pipes,  valves,  and 
fittings,  for  the  Chelmsford  Rural  District 
1  ouncil.  Office  of  Engineer,  Chelmsford, 
Essex Dec.  1 

Sleaford.— Supply  and  fixing  ol  a  water 
wheel  and  pumps  complete  capable  of 
raising  i.Koo  gallons  ol  sewage  per  hour. 
gross  lilt  8ft.  Oin.,  with  7,400  cubic  feet  of 
water  per  hour,  6lt.  head,  for  the  Sleaford 
Urban  District  Council.  Mr.  Jesse  Clare, 
surveyor,  Sleaford     ...  ...         —         ...        Dec    2 


Last  Day. 

Dublin. — Supplv  of  six  steam  rail  motorcars 
for  the  Great  Northern  Railway  Company. 
Mr.  T.  Morrison,  secretary,  Amiens 
Street  Terminus,  Dublin     Dec.  4 

Widnes.— Supply  and  erection  of  a  triple- 
expansion  engine,  with  20-in.  deep  bore- 
hole and  force  pumps  capable  o(  dis- 
charging 3,000,000  gallons  per  diem 
against  a  total  head  of  500  ft.,  for  the 
Widnes  Corporation.  Mr.  Isaac  Carr, 
M  Inst. C.E.,  Widnes  Dec.  5 

Bristol. — Construction,  delivery,  erecting  in 
place,  and  maintenance  for  twelve  months 
alter  erection  of  Fender  Chains  for  the 
entrance  lock  to  the  Royal  Edward  Dock 
now  in  course  of  construction  at  Avon- 
mouth,  in  the  Port  of  Bristol.  Secretary, 
Docks  Committee,  19,  Queen  Street, 
Bristol Dec-  7 

COMING    CONTRACTS. 

Pontypridd.— The  Pontypridd  Corporation  have  re- 
ceived sanction  from  the  Local  Government  Board 
to  the  borrowing  of  £18,000  for  tramway  purposes. 

Newton  Abbot.— The  Local  Government  Board 
have  sanctioned  the  borrowing  by  the  Urban  District 
Council  of  £7,000  for  purposes  ol  a  sewerage 
scheme. 

SKipton.— The  Local  Government  Board  are  prepared 
to  sanction  the  scheme  of  sewage  disposal  designed 
by  the  engineer  and  surveyor  to  the  Council,  Mr. 
John  Mallinson,  subject  to  slight  alteration  as  to  size 
and  position  of  the  storm-water  niter  and  the  omission 
of  a  storm-water  overflow.  The  scheme  is  estimated 
to  cost  £12,500. 

France.  —  Preliminaries  (or  the  construction  of  a 
line  to  connect  the  French  southern  and  central 
lines  with  the  new  Simplon  route  have  been  settled. 
The  P.  L.  and  M.  R.  will  expend  £200,000  on  rolling- 
stock  and  stations. 

Hull  The  city  engineer,  in  a  report  to  the  Council, 
recommended  the  erection  of  a  pier  in  front  of  the 
Western  Reservation  at  a  COSt  ol  /  215,000.  As  an 
alternative  scheme,  he  recommended  the  construction 
ol  a  floating  landing  stage,  .1  wharl  ori  the  river 
embankment,  foul  bridges  connecting  landing  stage 
and  wharl,  and  other  works  at  .111  estimated  cost 
l  he  in  sl  scheme  h  is  been  adopted. 

Liverpool.      <*  proposal  to  expend  /"  14,000  on   under- 
"    pinning  the  southern  portion  oi  the  Canada  Tongue, 

and  to  deepen  a  porti 1   the   dock   opposite,  will 

come  before  the  next  meeting  ol   the   Mersey  Docks 
Board. 

Gravesend.— The  Town  Council  has  applied  to  the 
Local  Governmenl  Board  foi  a  loan  ol  £7.000  for 
lhe  .  ol    1   (ookw.  steam   generator  to   deal 

with  the  tramway  load,   and    to    supply   for    lighting 


purpose-,  ii  desired, 
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Newquay.     Vrrangements  have  been  made    to  pro- 
d  with  the  erection  "i  the  generating  station  and 
the  laying  of  the-  mains  through  thestrect-  forthwith} 
the  electric  lighting  of  llu  town. 

Hammersmith.    -   The    Council      have     just     de- 
cided !'•    apply    to    London    County     C6uncil    for 
sanction  to  .1  loan  ol    /."  1 5.57' »  for  mains  and  sub- 
stati.   1       £7,898     l-'-.    8d.j,     consumers'    services 
»i  4-;  9d.(,  and  building.  ((.'4,103). 

Bournemouth.  It  has  been  decided  to  proceed 
with  the  scheme  for  a  line  from  Bournemouth  to 
Swanage,  which  is  estimated  to  cost  /T2oo,ooo. 


CONTRACTS    CLOSED. 

Liverpool.  -Messrs;  Elder  and  Company,  of  Liver- 
pool, have  just  contracted  with  Harland  and  Wolff, 
"i  Belfast,  for  four  large  combined  freight  and  pas- 
senger steamers. 

Middlesbrough. —  Bolckow,  Vaughan  and  Company, 
Ltd.,  Cleveland  Steel  Works,  Middlesbrough,  have 
lately  secured  a  contract  for  the  early  delivery 
al  Bombay  of  several  thousands  of  tons  of  heavy 
Steel  rails  required  lor  the  Great  Indian  Peninsular 
Railway 

Taunton.  -Messrs.      Newton-.      Ltd.,     of     Taunton, 

have   lately   received   from    the    Government    repeat 

ordeis   for   dynamos,    consisting    ol    two    100-k.w. 

Jin  driven  sets,  and  two  50-k.w.  steam  driven  sets. 

London.  The  Brush  Electrical  Engineering  Company 
have  received  the  following  contracts:  Dunlop 
Rubber  Company,  Birmingham,  300-k.w.  steam 
engine  direct  coupled  to  alternator  ;  North-Eastern 
Railway,  203  truck  Irames  ;  South  Metropolitan 
I  1  11  tion  Company,  lor  Penge  extension,  16  double- 
deck  cars,  complete  with  trucks  and  motor  equip- 
ments ;  South  Metropolitan  Traction  Company  for 
Mitcham  extension,  16  double-deck  cars,  complete 
with  trucks  and  motor  equipments,  and  Mansfield 
Light  Railway  (for  British  Wcstinghouse  Compa'nj  1. 
di  able-deck  cars,  with  top  covers  and  four-wheel 
trucks. 

Grove.  The  Metropolitan  Asylums  Board  have  placed 
.tn  order  with  Pritchetts  and  Gold,  for  renewing, 
the  Storage  battery  at  Grove  Hospital. 

Sheffield.  Mellowes  and  Co.,  Ltd..  of  C-irpoiatiou 
Street,  Sheffield,  have  recently  been  favoured  with 
the  orde  s  for  glazing  with  their  "  Eclipse  "  patent 
imperishable  System   the  roots  of  :—  New  car  sheds. 

Derby;    Glasgow    University;      H  M.     Dockyard, 
Devon|  ort  .  extensions  of  works  for  Cammell,  Laud 
Co.,  Limited,  Sheffield'  North  British  Locomo- 
tive shops,  Glasgow;  Beardmore  and  Co  .  Limited, 

Stalybridge.  I  he  Stalyhi  idgc.  Hyde,  Mossley  and 
Dukinfield  Tramways  and   Electricity   Board   hav* 

I  led    the    tender    of   W.  J     Glover   and   Co.  foi 

able. 

Wellington     1N.Z.1.     The     Corporation     tramways 

ailment  have  placed  .\u   order  with   lklliss   and 

[01    a    high-speed    triple-exfJaflsion 
b.b  ;  The  Electrical  Construction 

have     received     an     order      iron      the 
Wellington  Council.  New  Zealand,  for  the  9U|  ; 
powei  ppa    iius  to  the  extent  of  ('9,100. 


Belfast.     Poll  id     MacNab,     '.id..     Bredbury, 

near  Mancht   ter,    ave  rei  eived  an  1  irder  for  drilling 
machines  fi  1  m  Belia     *    ii|    ration, 

Glasgow,  flu  iiunw.iv-.  Committee  have  let  the 
following  contracts  India  Kubbc-r  Company,  insu- 
lated cable  I'  and  W.  Mcl.ellan.  special  track 
work;  Allied  Herbert.  Ltd..  machine  die-:  B. 
and  S.  Massey,  pneumatic  rower  hammers,  Estler 
Brothers,  trolley  standards  and  poles  ;  Fleming. 
Blrby  and  Gooclall,  graphite  bushings.-;  i 
Steel  Company,  -penal  irack  work  for  Alber!  Road 
Craig  Sharp,  Lid.  bitumen,  Carrie  re  Co.,  rock 
asphalte :  Howard  Conduit  Company,  conduits; 
Dempster,  Moore  and  Co,,  anvils,  &c.,;  Spear  and 
Jackson,  cold 


APPOINTMENTS    VACANT. 

Birmingham.— At  the  University  of  Bir- 
mingham a  mechanical  draughtsman  is 
required,  thoroughly  conversant  with  best 
English  practice  in  the  desie.ii  of  dynamos, 
transformers,  and  accessory  apparatus. 
Salary  ^250  per  annum.     The   Secretary     N  >v.  27 

India.— The  Bombay,  Baroda  and  Central 
India  Railway  Company  invite  applica- 
tions lorappi  'intuitu;  a-  assistant  engineer 
in  the  Way  and  Works  Department  111 
India.  Two  appointments  will  be  made. 
Salary.  Rs  350  per  calendar  month.  Mr. 
T,  W.  Wonl.  secretary,  Gloucester  House. 
Bishopsgate  Street  Without,  London.  K.C.      Nov    50 

Trowbridge. — The  I'rban  District  Council 
require  an  experienced  working  mechan- 
ical engineer  to  take  charge  of  sewage 
pumping  station.  Mi.  H.  J.  Xicholson. 
Farley  Town  Hall,  Trowbridge Dec.  7 


APPOINTMENTS    FILLED. 

Admiralty.  Mr.  [,  B.  Marshall.  C.B.,  has  been 
appointed  Director  of  Dockyards  in  succession  to 
Sir  James  William-,  in. 

Londonderry.  -Mi  II.  T.  Dobbs,  late  assistant 
locomotive  superintendent  of  Harry,  has  been 
appointed  1  iperiotendent  of  the  London- 

derry and  I  Hy  Railway. 

South  Shields  I'he  Town  Council  haw  ap- 
pointed   Mr.      John     Wilson,     general    manage!    ol 

the  Coxporatio  I  1  trie  [Yamways,  at  £250  pei 
annum.  Mi.  VVil  n  has  been  general  manager  of 
the  old  South  Sli  orse  hues  foi   twenty   years, 

and  prior  to  thai  e  was  traffic  managei  for  three 
years  of  the  st'  1  ways  at  Gateshead 

Poole—  Mr  .  K.  \\    1  borough  engineer  of  Bourne- 

mouth, has  bei  11  a;  it.  d  h\  the  Poole  Corporation 
engineer    1  uction  of    a    new    tianmav 

at  Branksome  -  to  be  worked  as  pan 

Bournemouth 

Dundee— ^b  rd  has  been  appointed 

general  manaj  lee,   Bi  iighty  Ferry,  and 

1  liiti  ict  Tra  any. 
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Swci;  Exchange  Settling  Days. — Settling  days  on  the  Stock  Exchange  are  as  follows  : — 
Consols  :  Dec.  let.     General  Settlements  :    Nov.  30th  ;  Dec.  14th,  29th.     Bank  Kate,  September  28th,  1905,  4  percent. 


1.—  ENGINEERING,     IRON,     AND     STEEL 
COMPANIES. 


ENGINEERING,  IRON,  AND  STEEL  COMPANIES.— Contd. 


Present 

£ 

Last 

Dlvi 

Amount 

S 

Last 
Dlvi- 

Name. 

Paid 

Closing 

Subscribed. 

* 

dend. 

Subscribed 

x 

dend. 

750,000 
26,000 

74% 

6/- 

10 

11,370 

5 

5% 

Alldays  &  Onions  Pneumatic  Engi- 

£250,000 

Stk 

4% 

neering,  Ltd 

3 

a;-  2| 

37,500 

10 

20 

10,000 

Bj 

Do.    Cum.  Pref.  6  per  cent.    .. 

5 

4j  --  5} 

49,537 

10 

5% 

8,210,000 

1 

1  • 

Armstrong  (Sir  VV.  G.I,  Whitworth 

300,000 

1 

Hd 

and  Co.,  Ltd. 

1 

§i-  m 

50,000 

5 

2/9 

76,970 

5 

2/- 

Do.            i°„  Cum.  Pref. . 

5 

5|—  6| 

40,000 

3 

2/11, 

1.500,000 

100 

4°„ 

Do.            4%  1st  Mort.  Dbs.  Rd. 

100 

103  -105 

200,000 

1 

7id. 
44% 

£  100,000 

100 

1*  ,, 

\veling  and  Porter,  Ltd.,  44%  Reg 

£300,000 

Stk 

Mt.  Debs.  Red 

100 

96  —  99 

40,000 

10 

5/- 

530,000 

1 

1/7! 

Babcock  and  Wilcox,  Ltd.,  Ord.    .. 

1 

3J-4 

210,000 

1 

hsd. 

100,000 

1 

7>d. 

Do.                   ,,     6%  Cum.  PreT. 

1 

1ft- 1ft 

75,000 

1 

6gd. 

20,000 

5 

8  ■ 

Baker  (Joseph)  and  Sons,  Ltd..  6% 

£75,000 

Stk 

44% 

Cum.  Pref 

6 

5  —  54 

21.943 

5 

2/6 

250,000 

1 

6i!d. 

Baldwins,  Ltd.,  6*°„  Cum.  Pref.     . . 

1 

Ift-lft 

14,2ls 

5 

5  ', . 

£260,(100 

Stk 

4*% 

Do.  1st  Mt.  4*%  Deb.  Stk.  Red. 

100 

102  -104 

5,000 

624 

47/6 

150,000 

4* 

Barrow  Hteniatite  Steel  Co..Ld.,0 

44 

.1  -    5} 

60,000 

H 

B 

Do.           do.        Cum  2nd.  Pref. 

44 

73,000 

10 

5/- 

83,331 

2/6 

Bayliss,  Jones  and  Bavlis8,Ltd.,5% 

80,000 

5 

Cum.  Pref.  Shares 

5 

4|-5} 

£250,000 

Stk 

14% 

£500,000 

100 

■4") 

Beardmore  |Wm.)  &  Co.,  Ltd.  44% 
1st  Mt.  Debs.,  Red. .Scrip  50",,  pd 

_ 

104-106 

122,000 

5 

1,6 

50,000 

10 

>:/. 

Bell  Brothers,  Ltd.,  6%  Cum.  Pref. 

10 

12.J—  13 

50,000 

5 

3/- 

£366,000 

Slk 

4",. 

Do               4%  Deb.  Stock,  Red. 

100 

10U— 102 

70,000 

10 

10/- 

200,000 

1 

1/- 

Beyer,  Peacock  and  Co.,  Ltd.,  Ord. 

1 

ft-ft 

£400,000 

Stk 

4",, 

300,000 

1 

6?d. 

Do.            5*".,  Cum  Pref. 

1 

i  -  I 

20,000 

5 

3/- 

£300,000 

Slk 

l|% 

Do.           «i%  Red.  Deb.  Stock 

100 

93  -96 

65,000 

1 

— 

1,629,760 

1 

6cl. 

Bolckow,  Vaugban  and  Co.,  Ltd..O. 
Nos.  1-1,629,760 

1 

IA-1& 

18,000 
230,000 

5 
1 

- 

1,360.900 

1 

Bid. 

Do.            Nos.  1,639.101-8,600,000 

12/- 

126,938 

5 

2/- 

1,160,000 

1 

OJd. 

Brown  (John)  and  Co..  Lim.,Ord., 

73,062 

5 

2/- 

Nos.  11, 160,000 

15/- 

i|-  14 

£330,000 

5% 

690,000 

1 

1  2 

Do.  Ord.,  Nos.  1,160.001.1,750,000 

1 

15-  2 

350,000 

1 

1/2 

74,000 

10 

Do.        5  %  Cum.  Pref 

10 

:  :4-!2 

154,500 

2/6 

Cammell,  Laird  &  Co.,  Ltd.,  Ord.  . . 

5 

10\-10^ 

£360,000 

1 

74 

232,500 

5 

2/0 

Do.            6%  Cum.  Pref.     .  . 

5 

5ft-  6H 

£350,000 

Stk 

I1 

150,000 

1 

1  2fl 

Clayton   A   Shutlleworth,  Ltd.,  Ord. 

1 

< 

35,000 

10 

12/- 

70,000 

2/6 

Do.      6%  Cum.  Pref 

5 

5j-  6 J 

275  000 

1 

6d. 

£250,000 

Stk 

4% 

Do       4%  1st  Mort.  Db.  Stk.  Re.! 

100 

1(10  -Kl'J 

300,000 

1 

7§a, 

100.COO 

10 

80'- 

fonsett  Iron  Co.,  Ltd.,  Ord. . 

11 

364-  87* 

£31)11, 

Stk 

4% 

57  031 

10 

10/- 

Crossley,  Bros.  ,  Ld  ,  Ord.  10340/97370 

10 

;=?-'? 

£115,3(10 

100 

40,339 

10 

5% 

Do         6%  Cum  Pref 

10 

114— 11; 

75,000 

1 

2  6 

Delta  Metal,  Ltd.  Shares       .. 

1 

2j-   24 

£97,900 

100 

6"„ 

1.259,694 

1 

3M- 

Dorman.  Long  A  Co.,  Ltd 

1 

250.000 

1 

1/- 

£400.000 

Slk 

4% 

Do.     4%  1st  Mort.  Perp.  Deb. Stk 

100 

92—96 

300,000 

1 

1/2: 

200,000 

5 

Sl- 

Dunderland Iron  Ore  Co.,  Ltd.,  6", 

£300.000 

Stk 

1 

Cum.  Pref.  and  Participating. . 

5 

4  -44 

25,011(1 

10 

250,000 

1 

ow. 

Duiilop  l-Jamesl  A  Co.,  Ltd.,  Ord..  . 

I 

H-  rS 

25,000 

10 

6/r. 

300,000 

1 

7ia- 

Do.           0%  Cum.  Pref. 

1 

rl  -  i 

£250,000 

Stk 

' 

4,721 

13 

Bbbw  Vale  Steel,  Iron  A  Coal  Co. 

H5.0C0 

10 

»/■ 

Ltd 

13 

104-114 

65,000 

10 

6/- 

69,754 

13 

10/. 

Do.                 do.                  do. 

10 

9  -9j 

631,732 

1 

20,250 

10 

B/- 

Elliott's  Metil,  Ltd 

a 

5-54 

5,000 

10 

Do.    Cum.  Pref.  5% 

10 

90  -  94 

5  18,846 

1 

Ci.l. 

186,748 

Stk 

4% 

Do.    Deb.  4%        

100 

£2111,000 

Slk 

''■";• 

35,000 

10 

B| 

Fairfield  Shipbuilding  A  Engng.Co. 
Ltd.,  6',,  Cum.  I'ref. 

10 

U2-12J 

BOO, i 

1 

(id. 

£250,COO 

Stk 

H% 

Do.      4A",    Mort.  Deb.  Stk  .Red 

100 

100  —103 

£21  ll.lllll 

100 

120,000 

8 

8/- 

Fruser  A  Chalmers,  Ltd.,  Ord. 

3 

81-  4J 

(lis.  mi 

1 

7'il. 

21,000 

3 

i  i; 

Do.               74",,  Cum.  Prof 

3 

62-  «3 

£160,000 

1 

10,000 

10 

(lallowavs,    Ltd.,  5  '.,    Cum.    Pri  1 

10,000 

10 

1    5/- 

1K001/28000    ..      ' 

10 

n 

$100 

84 

£160,111111 

Stk 

4';, 

Do         4".,  1st  Mort  Deb  Red. 

100 

16.800 

III 

I'; 

Greenwood  .\  BatleJy,  Ltd.,  Ord.  . 

10 

6j-  7 

io ;    n ; 

-  

9,61 1 

10 

'"., 

Do.    7%  Cum.  Pref. 

10 

8,350,000 

1 

1/- 

905,000 

1 

!/• 

Guest,  Keen  A  Nettlelolds,  Ltd.  Ord 

1 

s 

750,000 

1 

6d. 

MiiOOO 

6 

2,6 

Do.       r,".,  Cum. Prof.     .. 

5 

6j-  6j 

Stk 

£   .850,500 

Slk 

<% 

Do.         1",,  Irred.  Mori.  Deb. Stk 

100 

106      i 

Stk 

18,000 

2/6 

QWynnes,  Ltd.,  B%  Cum   Pref. 

5 

t->-  8} 

100 

'260,000 

1 

1(- 

II  ad  lb-Id's  Steel  K'dry  Co.,  Ld.,  Ord 

1 

32-  4 

295, 

1 

20,000 

10 

4/6 

'    Do.         4V',,  Cum.  Pref.  .. 

10 

10(-  11 

30,000 

6 

8/- 

Hall  u.  A  K.i,  Ltd. 6%  Cum.  Pre!.. 

5 

5  —  5* 

500,0 

1 

408,605 

1 

1/6 

Harvey  United  Steel  Co.,  Ltd. 

1 

Stk 

47,600 

10 

74% 

Hawthorn.  Leslie  A  Co.,  Ltd.  Ord 

10 

7,0 

S 

2-.IIIU 

7/- 

Head,  Wrightson  A  Co.,  Ltd. 

5 

85,01  II 

1 

Ha. 

Hill  i  Richard)  A  Co.  (1899)  Ld.,  Ord 

1 

800 

Stk 

3/- 

18,000 
£100  (Mill 

5 
Stk 

Si- 

Do.       6%  Cum.  Pref.    .. 
Hornshv  (Richard)  A  Sons.  Ld.,0rd 

5 
100 

Ml      11 

66,666 

5 

6%  Cum     Pref. 

£160,000 

Stk 

l 

Slot  ks  anc 

Sbar. 

s  marked 

ire  quotod 

dend. 

Howard  &  Bullougb,  Ltd.,  Ord.      ..  I  Ift—  lft 

Do.     6%  Pref.  iNou-Cum.)           ..  10  124-13 

Do.     4%  Deb.  Slk.,  Red.  after  1905  100  98—191 

Kynoch.Ltd 10  18|— 188 

Do.    Cum.  Pref.  5%         ..         ..  10  11  — 11  j 

Lambert  Bros.,  Ltd.,  Ord 1  g— g 

Do.        54?,,  Cum.  Pref 5  4J.-43 

Leeds  Forge  Co  ,7"„  Cum.  Pref.   ..  3  ,       4-4$ 

Lysaght(Johni,Ltd.,6%Cum.  Pf.  1  ,  lft— 1J5,* 

Do       44%  1st  Mt.  Deb.  Stk.,  Red.  100  108-110 

Mather  A  Piatt,  Ld.,  5%  Cum.  Pref  10  Hi— lp; 

Measures  Bros.,  Ltd.,  Ord 1  I     }J— 1& 

Do.    64%  Cum.  Pref 1  t$—  lfa 

Do.    44%  1st  Mi  t.Db.  Stk., Red.  100  98—101 

Muntz  Metal,  Ltd 6  '.     44—6 

Do.    Pref.  5%           5  4|—  5J 

Nantvglo  and  Blaina   Iron  Works, 

Ltd.,  8%  Cum.  Pref.  624  '»  —  81 

N.Brit.  Loco.  Co.,  Ltd.,  5%  Cm.  Pf.  10  12|— 12; 
Norlh-Eastern  Steel  Co.,   Ltd., 

4*%lstMrt.Db.Stk.,Red.  100  »9  —  93 
Pearson  A~  Knowles  Coal  and  Iron 

Co.,  Ltd.,  Ord.,"  B"  5  5  —  5} 

Do.        6%  Cum.  Pref."  A"     ..!      5  6  —  64 

Pease  &  Partners,  Ltd.,  Ord.         ..  10  IS  — 13J 

Do.       4%  Perp.  Deb.  Stock    .  100  99—102 

Peebl6BlBruoeJ&Co.,Ld.,fi%Cm.P.  5  1£—  5j 

Pooley  (Henry)  A  Son.,  Ltd.,  Ord   ..  1  11/-— 12,- 

Do.        54'',,  Cum. Pref 5  4g—  4; 

Projectile  Co.  (1902),  Ltd.,  Ord.     ..  1  ;  —  4 

Rhymney  Iron  Co.,  Ltd 5  z  —  2& 


Do. 


5 ■',,  Mort.  Deb.,  Red.    .. 

Richardsons,  Westgarth  A  Co.,  Ltd., 

Ord.  seo.ooi—  700,000    .. 

Do.  6%  Cum.  Pref. 

Do.       44%  Perp.  Deb.  Stock  . . 

Ruston,  Proctor  A  Co.,  Ltd 

Scott  (Walter)    Ltd.,  Ord. 


Kill 


Do. 
Do. 


,  Cun 


Pref. 


4    ,  Perp.  Deb.  Stk.  100 
Shelton  Iron.  Steeland  CoalCo.,Ld. 

1st  Charge  5"0  Debs..  Red  ..  100 

Do.     6"„  2nd  Mort.  Debs.,  Red.  100 

South  Durham  Steel  A  Iron,  Ltd.Or.  1 

Do.               6%Cum.Pref...  1 

Do.         4j"„  Per.  Deb.  Stock  100 

Stephenson  (Robert)  A  Co.,  Ltd., Or.  10 

Do.         5'    ,  Cum.  Pref.     ..  10 

Do.        4'(„  Perp.  Deb.  Stock  100 

Stewarts  4  Llovds,  Ltd.,  Ord.        ..  10 

Do.        d\.  Cum.  Pref 10 

3  van,  limn,  t  a   Wigham- 

lli.hardson,  Lira.  Ord.  1 

Do.     6%  Cum.  Pref 1 

Do.    4}%  1st  Mort.Deb.8tk.Red  100 

Thames  Iron  Works,  Shipbuilding 

A  Engineering  Co.,  Ltd., 5".,  Cum. PI.  1 

Do.    1    [rredeem.l8tMort.Deb.  100 

I  hornycroll  (John  I.)  A  Co.,LW.Or.  I 

Do.              do.      6%  Cum.  Pref.  1 

Tylor  1.1.1  A  Bona,  Ltd.  5%  Cum.Pf  10 

t       Keel  Corp.  Com.Stk.  J100 

1  o.             7%  Cum.  Pref.  stock  S100 

Do,     Mi'iiM,  6  ■■..  Skg.Fa.GlBds,  91000 

\  ickera,  Sons  A  Maxim,  Ltd. Ord..  I 

Do.     5  ..  Nun  (inn.  I'ref.          ..  1 

Do.    .      Won  Cam.  Pref.  stock.  100 

Do.     1      1  '  MorU3eb.8lk.Red.  100 

Do.     ^    ,  2nd  Mori.  Debs., Red.  100 

Weardale  Sled,  Coal  A  Coke, 

Ltd.,  Del.  Ord.  1 

Do.        6    ,  In  i.i.  Pidl.  Ord.      ..  1 

Do.         I       I',i|»tiialDob.Stock  100 
el  Tube,   Ltd.,  Cum. 

I'ref.  54  5 

Do.                                                      . .  MO 

■.  I:.  bmson.Ord 6 

Do          1.'.,  Cum.  Pref 5 

Do.        I     l.tMoit.Dcb.stk.Red  100 
,    ),.. 1.  \  Coal  Co.,  Ltd., 

i  I   I     9t(,  R<il.  100 


rf-lft' 

98  —  101 

Uj -101 

H-  « 

1  -  1ft 

94  —  97 


94 


117 


97  -101 
Ift-lft 

H-ift 

9a  —  96 
■2 J-  2i 
4t-  5} 
so-  S3 
I 

14,  -  15 

4    -I 
90  —  99 

80  —  84 
j-  1 

rS-lft 

w    93 

88J—  3-.U 

tool-  ":fi. 

99*-100i 
26-21 

120  —193 
103  —105' 

1054-107; 

a     1, 

!  I 

90  —  98 

44      I! 

92  —  98 
14-2 
24-  34 

85  —  90 


PACE'S     WEEKLY. 


BER    24,    I905. 


ELECTRICAL    MANUFACTURING 
COMPANIES. 


ELECTlilC    TKACJ 


10,000 

126,000 
120,000 

t'i 

j  00,000 
100,000 

100,000 
£500,000 

£200,000 
400,000 

£616,353 

ior.,731 

160,000 

£126,000 

£125,000 

36,000 

40,000 

£200,000 

85,000 

£100,000 

62,000 

61,000 

£300000 

233,331 

£2:13,33) 

99,261 


n,i:i'.i 
x:n  i,i' '  " 

£100,0(10 
112,100 
31,890 

£200,000 
10,248 
25,000 


86.000 
£50  000 
60,000 

£300,000 

7.600 

100,000 

31,350 


71  1 


• 


2/- 
2/4| 

15 
5/- 
2/0 


Alliance Elec.Co:,  Ltd.6     I  nm.Pf. 
AronElec.  Meter  Ltd. ,6%  Cum  PI, 

Bell's  Asbestos  Co.,  Ltd 

1  :rui si  1  Aluminium  Co.  7  ,,Cum  Pref. 
Do      5%  lstMort.  Dob. Stk.  Rd. 
British  Insulated  &  Helsby  Cables 
Ltd..  Old. 

Do.  6°,,  Cum.  Pref 

Do.  4*"„  1st  Mort.  Deb.  Stk.  Rd. 

British  Thomson-  Houston  Co.,  Ltd. 

44",.  1st  Mort.  Deb.  Stk.  Kcd.  . . 

Brill  b   WVstinghouse  Electric  and 

Manulac.  Co  ,  Ltd.,8u«,  Pref.  .. 

1      Mort.  Deb  Stk.  Red... 

lee.  Enging.  Co., Ltd., Ord . . 

Do.       6%  Pref 

4*%Perp.lstDeb.8lk... 
4J%Peni.  2nd  Deb.  Stk. 
Cullenders  Cable*  Constn.Ltd.Ord. 

Do.    5  %  Cum.  Pref 

Do.    44".,lstMort.Deb  Stk.Red. 

■  bmpton  a  Co.,  r.td 

Do.        5%  1st  Mort.  Reg.  Debs. 
Dirk,  Kerr  A  Co.,  Ltd..  Ord. 

Do.      6%  Cum.  Pref 

Do.      4* '.,  Deb.  Stock,  Hod.    .  . 

Doulton  ft  Co.,  Ltd.,  5%  Cum.  Pref. 

Do.     lstMort.  4%  Iree.Deb.8tk. 

Edison  and  Swan  United  Electric 

Light.  Ltd..  "A  "  Shares 


Do. 


2  -  31 

85  —  t'J 

4-    i 

ii-  1 

93  —  97 

77  -  80 

11  —  12 

5|-  5; 

109  —111 

H~  - 

94  -99",, 


*: 


Ho 


,261 


an 

4VV, 


£150,000      100        1% 


Nou.Ol -017,189 
Do.    4%  Deb.  Stock  Red. 
Do.    5%  Beoond  Deb.  Sik.  Red. 
Klectric  Construction  Co.    Ltd.     . 
Do.    7%  Cumulative  Pref. 
Do.     4"0  Perp.lst  Mt.  Deb.  Stk. 

Evered  end  Co.,  Ltd 

lien.     Elect.    Co.    (1900),  Ltd.,   5% 

Cum.  Pref. 

Do.    t%  lst.Mt.  Deb.Stk..Red. 

Henley's  (W.  T.|  Telegraph    Works 

Co.,  Ltd.,  Ord. 

Do.       4J%  Cum.  Pref 

Do.        44%  Mt.  Deb.  8tk.  Red. 
India  Rubber.  Gutta  Percha  & 

Telegraph  Works  Co.,  Ltd.. 
Do.        1st  Mort.  Deb.  Red.     . . 

Parker,  Thos..  Ltd 

nestl'd  Mountain,  Ld.,Ord. 
Telegraph    Construction  and  Main- 
tenance Co.,  Ltd. 
Do.         4",,  Deb.  Bonds   .. 


if*;  -10> 

ij—  n 

107  -110 


It'-    1| 

- 

9i-  97 
H-  -H 
11-21 
92  —  95 


124—154 

5i-  5g 

109—111 


99  —102 

64—    7 

17/8  -17,  I 


III.— ELECTRIC    TRACTION. 


I'JII.i 

5 

>/■ 

460,007 

5 

2/6 

i'ili.ni' 

htk 

6% 

20,000 

10 

12/- 

10,000 

10 

5/- 

£46,800 

100 

5% 

Stk 

Ij 

76,606 

1 

nid 

76,000 

6 

— 

76,000 

5 

2/6 

£425.000 

Btk 

• 

£300,000 

Stk 

6% 

680 

188,801 

10 

6/- 

Hi 

6/- 

41,000,000 

Btk 

•4% 

4260,000 

Btk 

100,000 

6 

2/6 

40,500 

S 

8/- 

17,000 

6 

C..,,,l.. 

Stk 

6% 

£220,000 

100 

«% 

Anglo-Argentine  Trains  Co.,  Ld., Or. 

Do.  6%  Cum  l'f. 

Do.  Permanent 

G     Debenture  stuck, ishs   .. 

Barcelona  Tnuns  Co.,  Ltd.,  Ord.   .. 

I),,.  .',",,  i'.im  n  1M.  Shares 

Do.  6%  Debs.,  Red.  .. 

44  '„Red.Deb.8tk. 

Trams. Ld.,  PI. Or. 

Do.  5%  Cum.  l'f. 

Brisbane  Kle, -trie  Tram  Investment 

Co.,  Ltd.,  Ord 

Do.  6%  Cum.  Pf. 

I'm       IV',    In  lloli.Sts  ,  It.  il. 
But.  Columbia Eleo.  Rly.  Co., Ltd., 

ca.  stoci<    .. 

I'..  I,  Ord.  Stock      .. 
Brit,   Electric  Traction,  Ltd.,  Ord. 

Do.         I.  ',.    I'.nm,    Prei 

Do.        6%  Perp.  Deb.  Btk.       . . 

2nd  Deb.  Btk.  Bed.. 

Buenos  Ayirs   4    Belgrano  Electric 

Trams,  Ltd.,  Ord., 

Do.        "A  •'(•,"„  Cum  Pref.      .. 

Do.        "B"  do. 

Buenos  AyrcsElec. Trams  Co.  (1901) 

Ltd..  v 

M  (Id.  Nat.,  Ltd.,  6% 
1st  Deb.  Bds.    : 

Stocks  and 


1  -    H 
4  -  4} 


121     127" 
1 '3-116 
■i      10 
11  -114 


M-8J 

5-54 


Prownt 

(mount 
Subscribed. 

I 

'■ 

102,268 

£350,000 

480,000 

40,000 

5 

Stk 

1 

6 

£300,000 
£120,000 

100 

Stk 

60,000 

10 

■"■9,987 
6116,000 

10 
Stk 

30,000 

5 

£150,000 
125.000 

Stk 
10 

£1.031,000 
60.007 

Stk 
1 

£50,000 

Stk 

314,016 

500,000 

£350,000 

50,000 

1 

1 

Btk 

5 

110,923 
£150,000 
£196,200 

8 
100 
Btk 

24,500 

24,500 

£220  000 

£160,000 

10 
10 

Stk 

Stk 

£376,000 

Slk 

6/-     Calcutta  Tramways  C<  ,1/1.  r, 

4J%          Do.       44 "..  1st  in  >b>  stk.,  Red.  100 

6d.    Cape  Electric  Tramways,  Ltd.  1 
2/6     Cityof  Birmingham  Trams  Co.,Ltd. 

Cum.  Pref.  6 

4%    ,            Do.         i                             bs.  ..  100 
6%     Colombo  Elec.  Tram.  A  Light.  Co., 

Ltd.,  ■■  ,,i  I  Mort.  Deb.  stk.  Red.  100 
(',/-     Dublin  I  fitted   Prame    I '  >.   11896), 

Ltd.,  Ord.  ..  10 
6/-  Do.  6%  Prei  ..10 
4*      Hastings.-.  Dist,  El»o.    I  rams.    Co., 

Ltd.,  4",.  Del    stock.  Red.        ..  100 
2/ti     Isle  of  Thanet   Elec.   Trams,  and 

Light.  Co.,  Ltd.,  5 ',,  Cum.  P«ef.  5 

i%  Do.     4'.,  Deb.  Slock    .  ..     100 

idon  United  Trams.  (1901),  Ltd., 


9J-94 
107    109 


134-144 

iij    i  ! 


.  Pref. 

Do.    1",,  1st  Mort.  Deb.  stk.  Red. 
London  Motor  (  humhiis  Co.,  Ltd., 

Ord.  No.  1—60,007 
Madras  Electric  Trams  (1904)   Ltd., 

.. 
Metropolitan  Eke. Trams,  Ltd., Del. 

Do.  5'  .  Cum.  Pref 

Do.  44",,  Deb.  si 


100     103-105 


Ne 


i,. 


«i    i', 


Co.,  Ltd., 


Prei 5  4—     14 

rth  Metropolitan  Tramways  Co..  8  4J—  i 

Do.                34".,  Mort.  Debs.  100  98  —  98 
f,  ,,    Perth  Eleotric  Trams.  Ltd.  (W.A.) 

in -h.  Stock,  Bed..  100  10J  — 107 

10;-    PoHenesEiec.TraourinCo.,Ld.,Or  10  fcj-     91 

6/-                Do.                 I    ,1  Pref.     ..  10  9J—  10 

44".,                   Do.             :■      l'   i    Stli.Red,  100  '.01  —104 

—      Sunderland  Dist.  Eiec.  Trams. Ltd  , 

Mort.  Deb.  Red  ..         ..100  95-99 
12/11    Yorkshire  I W.  Riding)  Elec.  Tram,. 

Co. , Ltd., 11  .   let  Deb.  Stk., Red.  100 


IV.— ELECTlilC    LIGHTING    AND    I'uWER. 


7,500 


7,500  10 

7,500  10 

£70,000  Stk 

11,000  5 

£50,000  Stk 

27,507  5 

12,498  6 

60.000  6 

£288,782  Btk 

70,000  6 

80,000  5 

AU'iO.OOO  Stk 

11,488  6 

£150,000  Btk 

70,696  10 

40,000  10 

£100.000  Btk 

i.';IOO,000  Stk 

40,000  10 

30,000  10 

£10(1,000  Stk 

70,000 

70,000 
£300,000 

£10,000  Btk 

10,000  6 

£50,000  Btk. 

15,000  10 

13,000  f 

£50,000  Stk 


4/8 

6/- 
14% 


Do. 


Slk 


l.'.0,l»KI 


Jth  A  Poole  Elec. Sup. Co., 

ltd.     ..  10 

Prei.             ..  10 

6%  Cum  s,  cond  l'f.    ..  10 

Do.       44,  ,,  Di  b.  Stock  Red     . .  100 

BiuujIi  |                                 1  I'r.Co.Ld  6 

Do.     do.     14 ",.  Isl  Di  b. Btk. Red.  100 

BromploiiAKeiisincjoii  E  lee.  Supply 

LOrd,      ..  5 

Do.          7    ,  C  nu.  Prei.  Shares..  5 

Elec  3up,  (   ir,  Ltd., Ord..  6 
Central  Elec.  Sup. Co.,  Ltd.,  I  ,.llua. 

Dab.  s.k.     .,  100 
Charing  Cross  A  Strand    Elec.  Sup. 

Corp.,  Ltd..  (ir.l 5 

Do.  do.    44",,  Cum.  Pref 

Do.          do.    I  „  Deb.8tk.Bed.  100 

Chelsea  Elec.  Spiv.  Co.,  Ltd.,  Ord.  6 

Ho.       do.     '                          Red  ion 

Cityof  London  El. I, ghni'o.  Ld.  O.  10 

Do.      (i                                     ..  10 

Do.       6%  I                           ...  100 

-  .  Red  100 

iBIec  Supply  Co., 

Ltd!  Ord.  10 

Do.       6',,  Cum.  Pn  1 10 

Do.        [J%]                   Red.    ..  100 

Edmundson's   El                             I  ltd  6 

Do.       6,,  Cum.  Prei 6 

1 1  Db.8tk.Reg  100 

Auslialia,  Ltd    .■                         R,   I  lull 

OS 

Do.        I                             ,  Red.  100 

Havana  Electricity  (  o.,l,t,l  ..  10 

"ove  Eli                                ,  Ltd., Ord.  5 

Uleol  Wighl  i    ■  .  Power 

.K.ii.  KI0 
Kalgoorlie  Electric  Power  ,\   Light- 
ing Corp,  I.td.li    ,Cum.  Pref.  1 
Kensington  and  K  night*bridge  Elec- 
tric Lighting  Co.,  Ltd..  urd.  . .  5 


ij 

:■■;. 

44% 
4/-     Count  >  of  Londo 

«/• 
>i 

3; 


l"i-    121 

104-    II  > 

n*-l'4 


'.I  -    I 

51-      .; 

103  -106 

110  -112 

115-  i-'l 

18J-141 

104  —106 

111  -114 

6  -61 

1C8  -  DO 


6}  -51 
101  -104 
i    9  —  10 


10J— Hi 


Si  ares  marked  '  are  quoted  ex-dlvidend. 
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ELECTRIC  LIGHTING  AND  POWER.— Condi. 


TELEGRAPHS  AND  TELEPHONES.— Contd. 


Last 
DM. 


Paid        Closing 


Last 
DlTl 


Paid         Closing 


£135.000       Stk       4% 


111,000 

60,000 

£871,893 

100,000 
76,121 
220,000 
250,000 
£250,000 

10,852 
£59,000 

16,500 
£50,000 
£84,700 

40,000 

20,000 

£150,000 

12,000 

£50,000 
65,000 
100,000 

50,000 
£100,000 
50,000 
30,000 
£200,0110 
110,000 

28,151 


5         2/3 
Stk      44% 


i% 
2/6 
4% 
II* 


5         3/6 

Stk      3J% 
5  4/- 


1     »|a. 

Stk      4J% 


Kensington  and  Knightsbridge  Elec- 
tric Lighting  Co., Ltd.,  and  the 
Notting  Hill  Electric  Lighting 

Co.,  Ltd.,4%  Deb.  Stock,  Red.  100 

London  Elec.  Supply  Corp. ,Ld.,Ord.  3 

Do.    6%  Pref 5 

Do.    4%lstMort.Db.Stk.,Red.  100 

Metropolitan  Elec.  Sup.  Co., La., Or.  10 

Do.    44%  Cum.  Prel 5 

Do.    4J%  IstMort.Db.Sk. .Red.  100 
Do.    34%  Mort.  Deb.  Stk  ,Red.  100 
Midland  Ele'c.  Corp.  for  Power  Dis- 
tribution Ld., 4*' V,  1st  Mort.Deb.  100 
Notting  Hill  Elec.  Ltg.  Co.  Ltd.Ord.  10 
Do.          4%  1st  Mort.  Debs.     ..  100 
Oxford  Electric  Co.  Ltd.,  Ora.       ..  5 
Do.       4%  Debenture  Stk.  Red.  100 
Royal  Elec.  Co.  (of  Montreal) 

44%  20-vr.  1st  Mort.Deb  100 
5/-      St.  James'  A;  Pall  Mall  Elec. 

Light  Co.,  Ltd.  Ord.  5 

Do.           7%  Pref. 5 

Do.           8J%Deben.  Stock,  Red  100 
Smithfleld  Markets  Elec.  Supply 

Co.,  Ltd.  Ora.  5 

Do.        1%  Debenture  Stk   Red.  100 

South  London  Elec.  Sup.  Co.,Ltd.O.  5 
South  Metropolitan  Elec   Light 

4  Power  Co.,  Ltd.  Ord.  1 

Do.        7%  Cum.  Pref 1 

Do.        44%  1st  Deb.  Stock  Red.  100 

Urban  Elcctf  io  Supply  Co. ,  Ltd.,  O.  5 

Do.    5%  Cum  Pref 5* 

Do.     4j%  1st  Mort.Deb. Stk. Red  100 
Westminster  Elec.  Supply  Corp. 

Lta..  Ord.  5 


98  -101 
IJ-2J 

4J—  5J 

99  -102 
10  -10* 

5B-58 
!09  —113 

(.7—  9a 


H   if. 
IA-1A 

10."i  —108 
41-  4| 
5  —  6J 

104  —106 


Do. 


u.  Pref. 


V.— TELEGRAPH  &   TELEPHONE  COMPANIES. 


Present 

Amount 
Subscribed 


Last 
Dlvi 


Paid        Closing 


25,000 

10 

— 

£763,580 

Stk 

14/- 

£3,118,210 

Stk 

28/- 

£3,118,210 

stk 

«/- 

44,000 

5 

6/- 

$15,000,000 

*100 

82 

£1,903,856 

Stk 

4% 

16,000 

10 

t>/- 

6,000 

10 

10/- 

6,000 

5 

2/- 

5/- 

£30,000 

50 

IV.. 

60,710 

20 

4/- 

£85,800 

100 

44% 

£300,000 

100 

4% 

£200,000 

25 

t  ',, 

800.000 

10 

2/6 

£602.400 

stk 

4% 

£4,000,000 

Stk 

25/- 

£2,000,000 

Stk 

17/6 

£1,836,814 

Stk 

4% 

150,000 

10 

6/- 

£58  700 

100 

44% 

17,000 

25 

12/6 

73.680 

■1  a. 

£1,983,333 

Stk 

6% 

£1,966  667 

Stk 

6% 

250,000 

5 

2/6 

£2,000,000 

Stk 

84% 

£689,  )9S 

Stk 

4% 

179,313 

1 

7ld. 

50,000 

1 

7R 

£100,000 

100 

4% 

11,839 

8 

4/- 

68,000 

5 

»/- 

40,000 

5 

2/6 

£179,947 

Stk 

5% 

15,609 

10 

5/. 

£30,008 

24 

150,000 

100 

4% 

African  Direct  Tel.  Co.,Ld.,4%  Mt. 

Debs.  (Series  A),  Red 

Amazon  Telegraph  Co.,  Ld 

Anglo-American  Tel.  Co..  Ltd.,  Ord. 
Do.  6%  Preferred  Ordinary 

Do.  Deferred  Ordinary     .. 

Chili  Telephone  Co.,  Ltd 

Commercial  Cable  Co.,  Capital  Stk. 
Do.  8terl.500-yr4'(,Deb.  Stk. .Red. 
Cuba  Submarine  Tel.  Co.,  Ld.,  Ord  . 

Do.        10n;,  Preference  .  . 
Direct  8panish  Telegraph  Co.,  Ord. 
10    .  Cum.  Preference 

Do.        4*",i  Debs 

Direct  U.S.  Cable  Co..  Ltd 

Direct  West  India  Cable  Co.,  Ltd., 

H"    Reg.  Debs. 

East.  A  S.  African,  Ld.,  4  .,  Mt.  lib-. 

Do.    4%  Rg.  Mt.  Dbs.  (Mauritius 

Subsidy).. 

Kastern  Extension,  Australasia  and 

China,  Ltd... 

Do.    4%  Mort.  Deb.  Stk.,  Perp. 

Eastern  Tele.  Co.,  Ltd.,  Ord. 

Do.        3  %  Prel. 

Do.        4%  Mort.  Deb 

,GrealI\orthern  Telegraph  Co., Ltd., 
(of  Copenhagen)  . . 
Halifax  and  Bermudas  Cable  Co., 
Ltd.,  4*%  1st.  Miirt.  Debs.  Red. 
Indo-European  Tele.  '.o..Ltd. 
Monte  Video  Telephone  Co.,Ltd.,0. 
National  Telephone  Co.,  Ltd.,  Pref. 

Do.        Deferred 

Do.        6%  Non-Cura.  3rd  Pref. 
Do.        34. "D  Deb.  Stk.,  Red.     .. 
Do.       4%       do.       do. 
Oriental  Telephone  &  Elec.  Co., Ltd. 

Do.       6%  Cum.  Pref 

Pacific  &  European  Tel.  4%  Guar. 
Debs.  Red... 
Heuter's  Telegram  Co.,  Ltd. 
United  River  Plate  Telep.  Co.,  Ltd. 

Do.        5%  Cum.  Pref 

Do.        5%  Deb.  Stock,  Red.    .. 
W.  AfricanTelegraph  Co.,  Ltd.      . . 
West  CoaBt  of  America,  Ltd. 
Do.    4%  Deb.  Guar,  by  West.Tel. 


100       99  —102 


1084—109' 

17£-  18 

74-  - 


100       99  —101 
25      99 


100       Ml   -    147 


100        100—102 
25       57  —59 

I 

too 

100      107  -109 


II  1      106 

100—108 
11-  »1 
7-74 

HO      ii 

10-104 

ft  -  u 

MO- 102 


6d.  W.IndiaftPanamaTeleg.Co.,Ld.,Or. 

6/-  Do.        6  ,   Cum.  1st.  Pref. 

6/-  Do.        6"„  Cum.  2nd  Pref. 

5%  Do.        5 "o  Deb 

tern  Telegraph  Co.,  Ltd. 

6%  Do.      "•",.  Debs.,  2nd  Series,  1906    100      102 

4%  Do.     4%  Deb.  Stock,  Red.       . .  I  100     103 


£80,000 
207,990 

£75,000 
518,915 


Present 

Amount 

Subscribed 


10 

*--  1 

10 

81-    9 

10 

64-  74 

100 

101  —104 

10 

14  -144 

VI.— SHIPPING    COMPANIES, 


44",, 
44% 


44% 
44% 


Anchor  Line   (Henderson   Bros.), 

Ltd.,  54%  Cum.  Pref.  10         9J—  9J 

Do.     44%  Red.  1st  Mort.  Deb. Stk.  100       99—101 
British  &  African  Stm.  Nav.  (1900, 

Ltd.,  44 "„  1st  Mort.  Deb.  Stk.  Red.  100       98-100 
10,000       10         5/6      Bucknall  Steamship  Lines.  Ltd., 

54%  Cum.  Pref.  10    ,    5J—  6J 

Do.         44"0  1st  Mort.  Deb.  Stk.  100        91  —  94 
Clan  Line  Steamers,  Ltd. ,44%Deb. 

Stk.  Red.     ..  100       99—101 
60,000       20       16/-     Cunaid  Steam  Ship  Co.,  Ltd., 

Nos.  1-60,000. .  20        14}       14  j 

40,000       20         8/-                 Do.                Nos.  60  001-100,000  10         6J-  6j 
61,430      Stk      44%    Elder  Dempster  Shipping,  Ltd. ,4V  „ 

1st  Mort.  Deb.  Stk.     ..  100        102—104 

6d.     Furness,  Withy  A- Co.,  Ltd.,  Ord...  1       1*  —  1J 

4/7     Gen. Steam  Navigation  Co.,  Ld., Ord.  74       5  —  54 

4/9J       Do.     Non-Cum.  6%  Pref 8         SJ—  9 

4",,        11.1.     4  '..  1-r  Mnrt.  Deb.  Stk.  Red.  100       98—100 

13     Houlder  Line,  Ltd., Ord 5          2  —  24 

2/9         Do.    54%  Cum.  Pref 5         2J—  3J 

44%       Ho.     14",,  1st  Mt.  Deb.  Stk.  Red.  100       88  —  91 
5"/-      Leyland  (Fredk.l.ft  Co..  (1900),Ltd., 

:,"„  Cum.  Pref.     ..  10         6  —  61 
5/-     Orient   Stm.  Nav.  Co..    Ltd.,  Pref. 
Xos.  1-20,349  . . 

;                 Do.    4%  Deb.  Stk.,  Red.           ..  II 
5  %    Peninsular  and  Oriental  Steam  Nav. 

Co.,  5%  Cum.  Pref.  . .  100       127-130 

19%              Do.        do.        Deferred         ..  100     j24.--.4s 

30;-    Roval  Mail  steam  Packet  Co.  Ord  .  60       45-47 
2/6     Shaw,  SaviH  «:  Albion,  Ltd.,  5% 

Cum."  A  "Pref..  5        4J—  5J 

075          5         2/6             Do.         "B"Ord 5         3|—  4J 

841       10       4/-     Union  Castle  Mail  Steamship 

Co.,  Ltd.,  Ord..  10         8|—  9J 

000       10        4/6            Do.        44%  Cum.  Pref 10       10,-  1: 

894       Stk        4%            Do.         J  '.,  Debenture  Stk.,Red.  100      100—103 

VII.  -MISCELLANEOUS    COMPANIES. 


1,200.000 

25,328 

36,758 

£160,000 

55,000 

40,000 

£200,000 

141,500 


£1,160,000 
15,000 
39,075 


10        17  —IS 
5  31—  33 

5  94 

50  lOO-lii 
20        13J      I 


Paid        Closing 
up.         Prices. 


60.000 

i;750,000 

12,600 

10,000 

66,462 
185,000 
135,000 


9id.    Chadburn's  (ShiplTele.  Ltd., Ord.. , 
■  ti.  nil  H  yd  rati  lie  Power  Co.,  Ltd. 
10/      Oak.  v  (John)  and  sons.  Ltd.,  Ord.. 
6/-  Do.  do.        6%  Com.  Pf. 

G-3d.    Power  Gas  Corp.,  Ltd.,  Ord.,  Nos. 

0  

6'4d.  Do.  do.  Nos.  1 66,462 

Bd.    Waygood  (R.)  ft  Co.,  Ltd.,  Ord.     .. 
7Jd.  Do.  6%  Cum.  Pref. 


14 -li 

iJ-H 


RAILWAY  CABBIAGE  &  WAGON  COMPANIES. 


I.a.t 

I'll! 

dead, 


8,739 
10.000 
30,111 

44,889 

4,160 

164,288 
286,000 

20,000 


10 

7/6 

10 

3/- 

10 

7 

7/- 

7 

8/6 

10 

1/8 

10 

1 

9d. 

Od. 

1 

7ld. 

20 

20/- 

7/6    Birm,  Railway-Car,  ft  Wagon,  L., 

110,000 

Do.         Sc  ,■ I  Issue    1  s,7il;| 

Do.         Cum.  Pref.  IV  „  110,000.. 

7/-     Gloucester  Hail. Cur  ft  Wagon,  Ld., 

A,  1  29,861  .V  49,751-50.900 

Do.      B,  29,862-  r.1,710,  50,001.76,000 

Lancashire  Wagon,  Ord 

Do. 


Metropolitan    Amalgamated    Rail.- 

Carriage  .\  w»don,  Ld.,  1-784,808 
Do.    Cum.  A  Pref,  6  ,,  l  164,286 

Do.    Cum.  B  Pref.  6",,  1-285,000 
Midland  Rail.  Oar  ,v  Wagon,  Li„ 

1-20,000 


Stock-  and  Shares  marked  •  are  nuoted  ex-dividend. 
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THE    HOME    METAL    MARKET. 

SHOWING    DAILY    FLUCTUATIONS     FROM    OCTOBER   23RD    TO   NOVEMBER    21st,    1905. 
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PRICES  CURRENT  OF  COAL,  IRON,  STEEL, 
AND  OTHER  METALS. 


MANUFACTURERS'    AND    MERCHANTS'    QUOTATIONS. 


MARKET      REPORT. 

Wednesday,  November  22nd,  1905. 
•yHE  middle  of  November  statistics  brought  out  very 
clearly  the  strong  position  of  Copper.  During  ihe 
past  months  the  stocks  of  Chili  Bars  in  Liverpool  and 
Swansea  have  decreased  about  1.700  tons, which  quantity 
has  gone  into  actual  consumption  during  that  period. 
The  market  has  naturally  been  strong  on  these  figures, 
and  some  good  speculating  buying  orders  have  assisted 
the  rise  in  quotations,  as  high  as  £76  having  been  paid 
1  i]  cash  copper  at  the  end  of  last  week.  There  was 
ime  relapse  from  this  figure,  but  at  the  time  of  writing 
the  market  is  firm  at  ^75  15s.  cash,  and  £'i  5s.  three 
mi  .nth?. 

The  Tin  market  remains  fairly  active,  and  shows 
renewed  firmness  on  strong  Eastern  and  -[American 
advices.  There  has  been  a  good  deal  of  realisation  of 
speculative  holdings  on  the  part  of  people  with  a  natural 
desire  to  snatch  profits,  but  all  offerings  have  been  well 
absorbed,  and  higher  prices  are  looked  for  in  the  imme- 
diate future.  The  closing  quotations  yesterday  were 
{15,1  cash,  and  £i-,2  three  months. 

The    Lead   market   varies   from   steady   to   firm,   and 
although    the    buying    on    behalf     of    consume  1 
nail,  some  speculation  for  forward  deli.. 
served  to  hold  up  quotations  to  about  last  week's  level, 
^15    10s.  being    the  latest    quotation    for    s<  >ft    foreign 
prompt     Spelter  is  practically  the  only  metal  win 
11.. t    joined    in   the  upward   movement,   the    ex|  1 
being  that    many   consumers   have    now  coven. 
immediate  requirements,   and    are    indisposed  to    make 
commitments  at  ruling  quotations. 
In  the  iron  and  steel  section   considerable   Bui 
be  noticed.    Hear  selling  and  realisation 
speculative  holders  brought  about  a  fall,  but  at 
the   lower  quotations  strong  support  was  forthcoming, 
and  a  recovery  ensued.      The  reports  from  trade  1 
are  encouraging,  and  the  position  in  the  t'nited  Sta 
Stated  t.>  he  exceedingly  sound.    Stocks  .  .f  Middle  b 
iron  show  a   small  increase  which  may  encourai 

hi    the   Continent   is   inclined  to   buy   Cleveland, 
and  this  may  have  a  favourable  effect  upon  the  3l 
1  in  the  near  future.     The   current   quotal 
;id,  5;,s.  3d.  ;    Scotch,  57s.  od.  ;    and   11 
70S. 


IRON,  STEEL,    PIG- 
IRON,  «&e. 


SCOTLAND. 

Messrs.   David    Colville  and  Sons,  Ltd.,  Dalzell 

Steel  and  Iron  'Works,  Motherwell,  N.B.,  quote  as 

follows.     Prices  delivered  in  Glasgow  or  equal : — 

Steel :  £  s.    d 

c«.lze1(     Siemens' Steel  Plates,  Marine  Boiler  Quality  ..  8    2     6 

©HI             ,,             .,          ,,       Land         ,,           ,,      ...  8     2     H 

■srti>            ,,          Steel  Bars,  Boiler  Quality    8     5     0 

„m^e14    Siemens' Steel  Plates,  Ship  Quality  Plates 7     2     6 

^             „            „    Bars        ,,          „         7  15    0 

,. 6  15    0 


Manufactured  Iron : 

Bars— Dalzell 7     2     6 

„      Best    7  12     6 

„         ,,    Horseshoe      7  12     6 

,,      Angle 7^6 

BestAngle     7  12     tj 

„      BestBest  8     2     1- 

Extra  Best     8  12     6 

Usual  terms  and  extras.     Special  rates  for  delivery  in  England 
and  export.     Trie  above  prices  subject  to  alteration  without  notice. 

Malleable  Common  Bars:  £    s.  d 

Dalzell,  per  ton  ...                                  ...  7  2 

(iovan 6  10 

North  liritish      6  10 

Drumpellier     6  7 

Waverley      6  10 

Crown ...  C  6 

Dnndvvan 6  5 

Muirkirk  6  5     0 

Eochsolloch    6  5    0 

Phoenix    7  3    0 

Coatbridge  ■  ■•  7  8    6 

6  5    0 

Ingle  l. oi  — 

Steel  Plates,  ship  — 
Boiler!  lab                                ••    .. 

Kails ■ — 

Hailway  Chairs  —  ,. 

G.M  13.  at  Glasgow,  So.  I,  64       No.  3,  61s. 

John  Spencer  (Coatbridge),  Ltd.,  Phoenix  Iron- 
works, Coatbridge,  N.B.,  quote :-  £         a 

Bars— Ph.i  nix 


(i     5  per  cent. 

0 

0 

6 

0 

0 

0 


7  5 

Best 7  15 

■     

•  i  ■» 

i   e  Shoe    7  15 

-  1  5 

9  5 

7  " 

i           t    s  .", 


ii-i.) 
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£    s.  d. 

Angles— Th  1  nix      7    5    0 

Best   7  IS    0 

Extra'Best    s     5    0 

Gas  Tube  Hoops— Phcenix  Best  7  15    0 

Plates— I'll  1  nix    — 

Best  Boiler 8  10  0 

Best  Best  Boiler  9     0  0 

Extra  Best  Boiler  10     0  0 

Boiler  Tube  Strips— Phoenix 9    0    0 

All  per  ton,  delivered  fas.,  Glasgow,  Greenock,  Grange- 
mouth, Granton,  Leith,  or  Ardrossan.  6  per  cent,  discount  cash 
monthly. 

Messrs.  R.  Peldtmann  and  Co.,  of  Glasgow,  quote 
(Commission  extra). 


Pig  Iron 


No   1. 


Coltness,  f.a .3.  Glasgow 3  16  0 

Gartsherrie ,,    3  s  1; 

Summerlee , 3  11  0 

Carnbroe    3  5  0 

Langloan    , 3  10  0 

Calder , 3  7  6 

Clyde    3  8  0 

Glengarnock,  f.o.b.  Ardrossan 3  8  0 

Eglinton   ,,             , :;  2  6 

Dalmellington,  ,,  Ayr  

Shotts  .........     ,,  Leith   3  7  6 


NORTH   OF   ENGLAND. 


Messrs.  W.  Whitwell  and  Co.,    Ltd.,  Thornaby 
Ironworks,  Stockton,  quote  as  follows,  at  works  :— 

£    s.  d. 

W.W    <&  Bars  7     5     0 

W.W.  Best  Bars 7  12  6 

WW.  Best  Best     8     0  0 

WW  Best  Best  Best 8    7  6 

W.  W.  Best  Shoe  7  15  0 

Thornaby  ife  8  15     0 

Thornaby  Best 9     5  0 

Thornaby  Best  Best    10     S  0 

Whitwell  Special  Admiralty  Cable    10  15  0 

Special  Chain  Iron  9  15  l> 

Tube  and  Nail  Strip  iron  net  cash  7    5  0 

WW.    ^    Angle  Iron  7     7     6 

W.W.  Beat  Angle  Iron   7  15    0 

■    n,  to  8-inches  United 8     5     0 

Terms,   Cash,   less   i\    per   cent,    discount    on    10th    of  month 
following  .|< 


LANCASHIRE. 


The  Pearson  and  Knowles  Coal  and  Iron  Com- 
pany,  Ltd.     Dallam   and    Bewsey   Forges,   War- 
rington        1       '     thai  in  the  present    uncertain   state  of  the 
re  temporarily  v  ithdrawn. 


WORCESTERSHIRE. 


Baldwins  Ltd.  (with  which  is  amalgamated 
Knight  and  Crowther,  Ltd.),  Wilden  Works,  near 

StCurport,  quote  :  — 

Singles  Doubles 

20  G  9l'in.  21  G  to  21  G 

by  36m.  96in.  by  86in 

per  ton.  per  ton 

Black  Sheets                                     £    s.   d.  £    a.   d. 

"Vale"  10  10    0  11     0    0 

"Shield"  11     0    0  12     0    C 

"Severn'   12     0     0  13     0     0 

"  Baldwin  Wilden  B  " 13    0    0  14     0    0 

Charcoal 17    0     0  18    0    0 

Best  Charcoal    19     0    0  20    0    0 

Pickled,  cold-rolled  and  close  annealed  sheets  specially  quoted 
for. 

Extra  widths,  Singles  to  66in.,  Doubles  to  56in.,  Lattens  to  46in 
Extra  lengths,  Singles  to  Hi8in.,  Doubles  to  132in.,  Lattens  to 
108in. 

Patent  Coated  Sheets : 

£     s.  d.  £     s.  d. 

No.  3  Lead 14     0  0  15     0  0 

S.V.  Lead  15  10  0  16  10  0 

No3Terne   15  10  0  16  10  0 

S.V.  Terne 17     0  0  18     0  0 

Singles  iJmiblc* 

20G  Ji  10  24  C, 

10  108  10  96 

by  36in.  by  36in 

per  ton  per  ton 

Tinned  Sheets :                                 £    s.   d.  £    s    d 

Best  Coke  (Finish)    29    0    0  3d  10     0 

„     Charcoal  (Finish) 31     0     0  32  19     0 

Extra                    33     0     0  34  10     0 

Cotton  Can  Tin  Sheets  to  39in.  by  36in.  specially  quoted  for 
Tin  Plates,  "Cookley,  K"  Best  Charcoal,  £1  76.  Od.  per  box. 
Extreme  sizes  in  Tin  and  Patent  Coated  specially  quoted  for. 
Lattens  up  to  36  wide  by  27  W.G.  £1  10s.  Od.  per  ton  extra 
throughout  for  all  brands. 
At  works. 

Galvanized  Corrugated  Sheets  : 

"  Phttnix  "  Brand,  24(1..  f.o.b.  London,  in  £    s.  d. 

Bundles 13    5  0    per  ton. 

"Blackwall"   Brand,   26   t;..   in   felt-lined 

cases  for  Australia,  f.o.b.  London 15  10  0        ,, 


Galvanized  Working  Up-Sheets : 

£    s.  d. 

24  6.,  I.o.b.  London,  in  Bundles 14    •">  0    per  ton 

STAFFORDSHIRE . 

Shelton  Iron,  Steel,  and  Coal  Co.,  Ltd.,  Stoke-on 
Trent,  North  Staffordshire,  and  122,  Cannon 
Street,  London,  quote: — 

£    s.    d. 

Crown  Bai  7     G  0  per  ton. 

Best  Bars(l  to   bin.  wide,  above   4,   in. 

tliiik.A   i    i     1  rounds  and  squares)     7  1">  0 

Angles 7  10  0 

Besl 8     0  0 

T's    7  15  0 

„  Best   8     5  0 

Best  Shoe  Iron  8  15  0 

,,    Rivet  Iron  8  15  0 

,,    Best  Rivet  (Special)  10    0  0 

„    Cable    10    0  0 

,,     Screw  9    0  0 
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£     3.  d. 

Best  Turning  8  15  0  per  ton. 

..     Plating 9     0  0 

BestBest 10    0  0 

Treble  Best 11     0  0 

Plates 8     5  0 

Best  Plates 8  15  0 

,,     BoilerPlates  9     5  0 

,,     Best  Boiler  Plates 10    5  0 

Treble  Best  Boiler  Plates 12  15  0 

Delivery  f.o.b.  Liverpool,  Birkenhead  or  Manchester. 

WALES. 
Cordes  (Dos   Works),  Ltd.,  of  Newport,  Mon., 
quote  "  Stai  "  brand  patent  wrought  nails   steel  nail-.  Ac 

Discounts— 

i-ll,  per  cent  off  1-inch  to  3-inch  strong  rose  and  all  fine  rose  and 
Edv.  and  8dy.  pound. 

37J  per  cent,  off  3J  inch  to  7-inch  strong  rose  and  lOdy.  and 
20dy.  pound. 

37A  per  cent,  off  all  sharp-pointed  nails. 

Delivered  in  lots  of  1  cwt.  and  upwards.  Extra  2i  per  cent, 
discount  off  the  gross  on  two  tons  and  upwards. 

Steel  rose,  flat  points,  5-inch  to  7-inch  basis  ; — 
2  tons  10/6  per  cwt  I  d,d  any  Railway  Station. 

4  cwt.  lots  and  upwards  iH/9  per  cwt.  1 

Steel  cut  nails,  3-inch  to  6-inch  basis — 

2  tons  9/3  per  cwt.  1  d/(J         Bajlway  Station 

4  cwt.  lots  9/b  per  cwt.       <    '        J 
Slit  rods  1  iron)  £8  per  ton,  at  works  for  2-ton  lots. 

Messrs.  Richard  Thomas  and  Co.,  Ltd.,  of 
33  and  35,  Eastcheap,  E.C.  —  Works:  South 
Wales,  Burry,  Lydney,  Lydbrook,  and  Cwmbwrla, 

quote: — 

Per  Box. 
f.o.b. 
Wales. 
Coke  Tin-plates.  £    s.    d. 

C    I8f  I  v  1  1  124s.  110   lb.  "BY"  0  13     3 

C  20    by  10  225s.  155    ,,   "Jumbo"         0  1*     9 

C  20    bv  14  112s.  108    ,,■■  Lvdbrook  '     0  13     0 

C  28    by20  112s. 216    .."Lvdbrook"     16     3 


METALS. 

Messrs.    French    and    Smith,    147,    Leadenhall 
Street,  and  11,  Oldhall  Street,  Liverpool,  quote:— 

TIN. 
Tin:  £    s.    d.        £     s.     d. 

English  Ingots,  f.o.b 

Dis.lJ°„*l    155  10    0  to  156    0     0    per  ton 

English  Bars,  f.o  b.     

Dis.  1J°0  &  1% 151".  10    0  to  157     0     0 

Straits      G.M.B.i      cash 

Warehouse,  Net  153    0    0  to  152    -2     0 

Straits  G.M.B.,  3  months, 

Warehouse,  Net  152     5     0  to  152     7     6 

Australian,   Mt.  Bischoff, 

Warehouse.  Net  ...  .       153  10     0  to  153  15     0 

COPPER 
Copper:  £     s.   d.        £     s.     d. 

Standard     G.M.B..     cash 

Warehouse,  Net   75  15     0  to    76    0     0    per  ton 

Standard       G.M.B.,        3 

months.     Warehouse, 

Net 1i    2     6  to    71     5    0 

English,   Tough.    Cake  & 

Ingot,      Warehouses. 

Net 78  10    0  to  79    0    0 

English,      Best       Select, 

Warehouse  Net   79  10    0  to    80     0    0 

English,       Sheets       and 

Sheathing,  f.o.b.,  Dis. 

2jo 87    0    0  to    88    0    0 

English,  Sheets  for  India, 

fob,  Dis.  24%   82     0    Oto    82  10    0 

Electro,  Warehouse,  Net  .      79    5    0  to    79  10    0 

Ore.ex.ship    0  13    3  to      0  14    3perunit 

Regulus,        Matte        and 

Precipitate,  ex  ship,  0  14    3  to      0  14     9 

YELLOW    METAL. 

Yellow  Metal : 

£    s.    d. 
Sheets,   4   by  4   feet  for 

India  f.o.b.  Dis.  24% 0     0     7     per  lb 

Sheathing     0    0    74      ,. 


Charcoal  Tinplates  : 

C  20  by  14  112s.  108  lb.  "  Allaway  "         0  13     9 

BELGIUM. 

C.     L.     Faulkner,     Suffolk     House,     Laurence 
Pountney  Hill,  London,  E.C,  quotes  :— 

Prices    quoted   are  in  £  stg.  and  per  ton  of  1.015  kos.  (2,240  lb.) 
delivered  free  on  board  ANTWERP  for  approved  quantities. 

Steel:  £  s.  d 

Blooms  at  4  2  Operton. 

Billets at  4  4  0 

Sheet    Bars    at  4  ij  0 

Finished  Steel : 

Bars   at  5  1-3  Operton. 

Angles    at  5  16  0 

Tees   at  5  19  0 

Joists at  5     0  0 

Fencing  Standards at  5  15  0 

Shoeing  Bars    at  5  19  0 

Tyre  Bars  at  5   19  0 

Half  Round  Bars at  6     3  0 

Heavy  Bails  at  5  10  0 

Light"  Rails  at  5  10  0 

Structural  Steelwork  : 
Prices  on  application 


SPELTER. 

£     a.    .1.  £    s.  d. 

Silesian  outports,  Net  28     0     0  to  28     5  0     per  ton. 

Blende  of  50    ,  Net    8    0    0  to    S    7  6 

Calamine.  Net  ....- 8    9    0  to    8  10  0 

LEAD. 

£     .=.     d.  £     s.  d. 
English    Pig.  Warehouse, 

Dis.  24" 1'  15     0  to     15  17  6     per  ton. 

Spanish,  ex  ship,  Dis.  2J%   15     7     6  to     15  10  0 

Lead  Ore  of  70    .  Net       .7  10    0  to     s    0  0 

ANTIMONY. 

£     -.    d.  £    s.  d. 
Star  Regulus.  f  o.l  .  Die. 

2j                                         52     0    0  to    53     0  0     per  ton. 

Ore",,                                  •    .    I"  10     0  to     15    0  0 

Crude,  ex  ship.  Dis.  2J%       25     0    0  to     30    0  0 


Spanish,  751b. 
Italian 


QUICKSILVER. 

£   s.  d 

Warehouse,  Net 7    5  0  per  flask 

7     2  U 
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COAL. 

LEICESTERSHIRE . 

The    Nailstone    Colliery    Company,    Leicester, 

quote.      Price  per  Ton  at  Pit    of    20  Cwt.,   with     A  Cwt.    per 
Ton  for  wastage  — 

Upper  Main  Seam.  b.  d. 

Main  Coal 6     6 

Best    Hard   Steam   (hand    picked,   as    used    by   the 

Railway  Companies)    5     6 

Best  Hard  Steam  Cobbles  (made  through  Gin.  mesh, 

free  from  slack)    6     0 

Fine  Slack    0    6 

Terms,  net  cash  on  10th  of  month  following  delivery. 

DERBYSHIRE. 

The    Manners    Colliery  Co.,    Ltd.,    of  Ilkeston 

«|UOte  as  follows,  per  ton  at  pit : 

Kilburn  Coal :  s.  d. 

Best  London  Brights 9  3 

Large  Nuts  (1J  to  3J)     9  0 

Small  Nuts  (3  to  1J)  6  0 

Peas(gtoJ)    5  0 

Bough  Slack 4  0 

Slack     3  6 

Smudge    2  0 

Rutland  Coal : 

Brights  (I  to  B)    7  6 

Large  Nuts  (2  to  4) 7  0 

Slack    3  6 

Hand  picked  Hards    7  6 

Hard  Cobbles  6  3 

The  Clay  Cross  Company's  Collieries,  Clay  Cross, 
near  Chesterfield,  quote:— 

per  ton 
at  pit. 
s.    d. 

Best  Main  Coal 10     6 

Best  Silkstone 10    0 

Best  House  Coal  8    6 

Best  House  Nuts 8    0 

Treble  Screened  Cobbles 7     9 

Best  Cobbles 7     3 


NOTTINGHAMSHIRE . 

The  Digby  Colliery  Co.,  Ltd.,  near  Nottingham, 

•quote  per  ton  at  pit : — 

Digby  Coal : 

Btkau.                                                                                 a.  d. 

B(    ■  Hand  Picked  Hard 8  6 

I  Hard     7  3 

Hard  Nuts  0  6 

Gedling  Colliery. 

Hiob  11  ■.]•!.  (01  Ashless  House  Coal). 

London  Brights,  4  to  8  in.  cube 11  0 

rlcs  (Hand  Picked) 10  6 

.2  lu  4  in.  cube  10  0 

Small  NutH,  1  to  2  in.  cube 6  3 

J  to  1  in.  cube     5  0 

Steam 

Best  Hard  B  6 

HardJ-t-                                                              7  6 

Cobbles     6  3 


CHEMICALS. 


Messrs.    S.    W.    Royse  and  Co.,    Albert  Square. 
Manchester,  quote: 

£    i.  d. 

Acids:  Oxalic 0    0    24  per  lb. 

Picric,  Crystals 0    0  11 

Tartaric       at  Manchester  ...     0    0  10 j 

£     s.  d. 

Acetateof  Lime:  Brown  at  Manchesternet    8  10  0  per  ton. 

Grey  „  ..11  IB  0 

Alumina:  Alum,  Lump,  loose 5     5  0        ,, 

,,         ..         in  casks  5     7  6        ,. 

,,     Ground,  in  bags  5  15  0       ,, 

Sulphate  of  Alumina,  14",    4  10  0 

Ammonia  :  Carbonate 0     0  3J  per  lb. 

Muriate   Grey    f.o.b.  Liverpool  24  15  0   per   ton 

Sal-ammoniac, Lump,  lsts,  del'1  U.K.  42     0  0 

,.      2nds,         ,,  40     0  0 

Sulphate  f.o.b.  Liverpool  12  15  0  ,, 

Arsenic  :  Best  White  Powdered    net  15    0  0  ,, 

Bleaching  Powder,  35c„  ,,476  ,, 

Borax :  British    Kenned  Crystal ,,     13     0     0 


0  0     9    per  gal 

0  0  10 

0  U     •"),■  per   lb 

0  0     6 

0  0    U  per  gal. 


Coal  Tar  Products : 

Benzole,  .50  90  % 

90% 

Carbolic  Acid  Crystals,  34  35  C. ... 

39/40' C.  ... 

.,     Liquid,   97  99  %    ... 

.,     Crude,  62$%  at60F 

f.o.b.-     ,,      0     1     9J      „ 

Creosote,  ordinary  good  liquid 0     0     if      ,, 

Naphtha,  Crude,  20%  atriO'C...    ,,      0    0    4}      „ 
„      So!vent,90%atl60cC.f.o.b,,      0     10 

,.   95%  at  160°  C.    ,,    ,,      0     1     04       ,. 

.,   90%  at  190=  C 0     1     il       ,. 

,,      Rectified,  flash  point  over 

73°  F f.o.b.    ,,       0     1     1£       „ 

,,      Rectified,  flash  point  over 

100°F f.o.b.    ,,       0     1     2 

Naphthalene,  all  qualities. 

Pitch f. a  s.  Manchester.    ,,       11!     0] 

Copperas  :  Green,  in  bulk  ,,       0  12     6 

barrels  f.o.b.  L'pool  ,,       1  Is    6 

Cake  ,,116 

Copper:  Sulphate       22  15    0 


Cyanides:  98      minimum f.o.b.    net    0    0    7J  per  lb. 


Lead:  Acetate  (S        1  White,  English 27  10  0  per  ton. 

Foreignc.i.f  U.K24     0  0 

Grej     22  15  0 

Brown  at  Manchester  17     5  0        ,, 

Nitrafa  25  10  0 

Litharp     flake 17     0  0         „ 

1      del  ...  17  10  0 

Bed    Lead,   (ienuine,  c.i.f   London 

less  5%  16  10  0 

White  ,,  Dry 17  10  0 

Naphtha  (Wood  >    Miacible,  60  o.p 0     2  4  per  gal. 

Solvent 0     2  7         ,, 


Potash:  Bi.i  id...   0    0  3    per   lb 

Carbon;        00/92  %  ...  c.i.f  Hull  ...  17  15  0  per  ten. 

.     19     6  0 

Chlorut.  net    0     0  8j     per  lb. 

in  Bton  .  Liverpool  31  10  0  per  ton. 

1  -  net  0     0  4j  per  IK 
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> 


£     S 

net  5     5 
.,       6 


0     per  ton. 

0 

0 


Soda:    Aeb,  Caustic,  48  %.  Ordinary 

M         ,,  Refined 6     5 

„     Carbonated,  48  % ,  5  10 

,,         58   %     (Ammonia 

Alkali)  net  4  10 

,     Bleachers'     Refined     Caustic 

50/52  % net  6  10 

Caustic,  White,  77  % .,  10  12 

„      70% ,,  9  12 

60  % ,.  8  12 

',',       Cream,  60  % .  8  10 

Crystals,  in  bags   S     0 

,,  barrels  3     7 

Acetate  c.i.f.  Hull  net  16  10 

Bicarbonate,  in  1  cwt.  kegs 6  15 

Bichromate delivered  England...  0     0 

Chlorate net  0     0 

Nitrate. ..ex  quay 'Liverpool,    11     0 

Phosphate 9     5 

Prussiate   net  0    0 

Silicate,  Solution,  140°  Tw 4  10 

Sulphate  (Glauber  Salts) 1  10 

(Saltcake,  95%) 1  15 

Sulphur:  Recovered     4  15 

Roll    6  15 

Flowers 7  10 

Zinc:  Sulphate    6  15 

Shellac:    Standard   TN  orange  spot 9     0 

MINERALS. 

Messrs.  S.  W.  Royse  and  Co.,  quote:— 

£     s.    d. 

Barytes  :  Lump  Carbonate,    90/92%   3  10     0  per  ton. 

Sulphate,  No.  1,  White 2  15    0 

China  Clay  :  of  various  qualities  for  all 
purposes  ;  prices  from  about 
11/-  to  about  30/-  per  ton, 
f.o.b.  Cornwall :  stocks  also 
kept  at  Runcorn  and  Preston. 
Quotations  given  carriage 
paid. 
Chrome    Ore  :    Basis   50%    c.i.f.  British 

Ports 3  10     0 

Manganese  :  Lump  c.i.f.  Liverpool  lOJd.  per  metallic  unit. 

Ochre  '  French  JC  f.o.b.  Rouen,  net     2     5     0  per    ton. 

,,      JF 5  10     0 

Talc  :  (French  Chalk) c.i.f.    Liverpool     3  10     0 


0 

6 

6 

6 

0 

0 

6 

0 

0 

2 J     per  lb. 

3J    per  lb. 

0  per  ton. 

0 

i£e  per  lb. 

0  per  ton. 

0 

0 

0 

0 

0 

0 

0   per  cwt. 


Messrs.  Henry  Bath  and  Son,  quote : 


£ 


0  13 

0  14 
0  14 

3 
3 

*i 

to 
to 
to 

0  14 
0  14 
0  14 

3 
9 
10* 

95     0 

0 

to 

07     0 
8     0 
8     6 
8     9 

0 
0 
6 

0 

1H      0 
12  10 

0 
0 

lo 
to 

50     0 
15     0 

0 
0 

per  unit. 


per  ton 


Copper,   Ores  of,  10  to  25% 
Regulus,  45  to  55% 

Precipitate.  65  to  80%  ... 

Tin  Ores,  70  " 

Lead  Ore,  70- 

Blende,  sir 

Calamine 

Antimony,  Star  Regulus 
Ore  50% 


Messrs.  Barrington  and  Holt.  Cartagena,  quote 

Iron  Ore 

9.    d. 

Ord.  50",, f.o.b.  Porman 7     6  per  ton. 

Do ,,  Cartagena 7   10        ,. 

Special  low  phos.         ,,  Porman 

Do.  do.  ,,  Cartagena 8    2 

Extra  quality  do.  ,,  ,,  8     6 

Special  Iron  Ore  „  ,,  noipin; 

Specular  58%  do.  ,,  11     11 

s  p   Campanil  Coast    ,  0    (i 


TIMBER. 

Messrs.  Alfred  Dobell  and  Co.,  Liverpool,  quote  :— 

COLONIAL  WOODS. 
Timber. 

£    s.   d.  £   s.   d 
Quebec  Square  White  Pine...   per  cub.  ft.  0     1     9  to  0     3     3 

Quebec  Waney  Board  Pine...          ,,           0    2    8  0    3    9 

St.  John  Pine,  18  in.  average         ,,           0     2     4  0     3     3 

Lower  Ports  Pine 0    13  0     18 

Quebec  Red  Pine „           0     16  0    2     * 

Quebec  Oak,  1st  quality ,            0    2     9  0     3     4 

Quebec  Oak,  2nd  quality 0    16  0    2     6 

Ash     „            0     16  0     2     3 

Elm                .,            0     3     3  0     4     0 

Hickory'. ,            0     2     0  0     2     6 

Quebec  Birch    ,            0     16  0     2     3 

St.  John  Birch ,            0     16  0     2     0 

Birch  Planks ,,           0    0    9  0    0  11 

Spruce  Spars 0    0  10  0     10 

Deals. 

1st  quality  Quebec  Pine  per  std.    22  10    0  to  32  10     0 

2nd    do.             do ,          17     0    0  22     0     0 

3rd    do.            do            „          11  10    0  13    0    0 

St.    John,    Mirumichi.  etc., 

Spruce    ,           I  10    0  7  15     0 

Nova  Scotia  Spruce ,,           7    7b  7  12     6 

Spruce  Boards .,          6    7    6  6  12    6 

UNITED   STATES,  etc.,  WOODS. 

Pitch  Pine. 

£    s.   d.  £    s.  d. 

Hewn  per  cub.  ft.  0     1     4  to  0     1     8 

Sawn  .'...'.".' ,.           0    10  0     16 

Planks,  Stowage      ,           0    0  10  0     10 

Boards,  Prime       per  std.    12  10     0  16     0     0 

Oak  Timber  percub.ft.  0    16  0    2    6 

Oak  Planks    ..          0    16  0    2    1 

East  India  Teak per  load  12    0    0  19    0    0 

Greenheart ..          6  15    C  7  10    0 

EUROPEAN  WOODS. 
Timber. 

£    s.   d.  £    s.   d 

Riga  Redwood   per  cub  ft    0     1     6  to  0     2     0 

Dantzic     and     Memel     Fir, 

Crown     „             0     2     1  0     2     6 

Dantzic     and     Memel     Fir, 

Middling    0     19  0     1  11 

Stettin    0     19  0     1  11 

Swedish 0     10  0     13 

Riga  Whitewood 0     10  0     13 

Norway  Mining  Timber ,,           0    0    it  0     10 

Dantzic    and     Stettin,    etc., 

Oak ..            0     2     6  0     3     0 

Norway  Spars .,          0    12  0    19 

Deals. 

Red   Archangel   and  Onega, 

1st  qualm  peratd,  111  0  0  20  0  0 
Red  Archangel  and    Onega, 

•2nd  quality     .,          14     0     0  16     0     0 

Red  Archangel   and    Onega, 

3rd  quality 10  10     0  12  10     (I 

St.  Petersburg,  1st  quality...         „          16    0    0  17  10    0 

Do.           2nd       14     0    0  15     0     0 

Gefle                 11  10    0  16    0    0 

Wyburg »         11    0    0  12  10    0 

Uleaborg    10    0    0  12  10    0 

Gothenburg  11    0    0  16    0    0 
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SELECTED     PATENTS. 


Compiled  expressly  for  Ihis  i  >urnal  by  Messrs.  Page  and  Rowlingson,  Engineering    Patent    Agents,    28,    Nev 

Bridge  Street,  London,  E.C.,  and  at  Manchester. 

Copies  Of  Splti/tcatiens  may  be  obtained  at  the  Patent  Office  Sale  B ranch,  atf,  Southampton  Buildings,  Chancer)  .....    W.Caat  the 

uniform  price  of  Set. 


NEW    PATENTS    APPLIED    FOR. 


When  patents  have  been  communicated  the  names  i 
communicators  are  printed  in  italics. 


22701.    J.    W.   Cross,   London.     Nov.   6th 
:nts    in    or    relating   to   internal   combustii 


Homersharn 
London.     Nov. 


Homersharn 


and 

7th.— 


and 

7th.— 


Imp 


22704.  E.  Capitaine,  London.  Nov.  6th.— 
Improvements  in  and  relating  to  explosion  engines. 

22712.     W.    T.  Carter,    Birmingham.     fcov. 

Oth. — Improvements  in  rotary  motors  or  engines. 

22729.  A.  J.  Boult,  London.  Nov  6th  — 
—Improvements  in  or  relating  to  carburetters  for 
explosion  engines.     [Henri  Labrc,  1-nunc.) 

22770.  F.  C.  Lynde,  Manchester.  Nov. 
7th.— Improvements  in  carburetters  and  the  like. 

22821.  W.  Loh,  London.  Nov.  7th.— Im- 
provements relating  to  turbines.  (Date  applied  for 
Nov.  7th,  1004.) 

22834.  T.  H.  C. 
Thwaites  Bros.,  Ltd. 
Improvements  in  pumps. 

22835.  T.       H.       C. 
Thwaites    Bros.,    Ltd.,    London.       Nov 
Improvements  in  pumps. 

22839.  W.  F.  C.  Ward,  Surrey.  Nov.  7th. 
Improvements  in  and  connected  with  lubricators. 

22858.  C  E.  Lyon,  Manchester.  Nov.  8th. 
Improvements  in  internal  combustion  engines. 

22873      W.   J.    Poole,   Glasgow.     Nov.  8th. 

Improvements  in  and  connected  with  turbine  blades. 

22947.  W.  Maybach,  London.  Nov.  8th  — 
Improvements     in     or     relating    to    the    transmission    of 

power  from  internal  combustion  engines. 

22951.     H.  L.  Manning,  London.     Nov;  8th, 
Improvements  is  and  relating  to  marine  propulsion. 

22954.  G  C.  Reeds.  London.  Nov.  8th  — 
Improvements  in  contact  breakers  for  clc-tric  igniti  in 
eeai  of  intei  nal  combustion  engines  and  the  like. 

22974.     T.     W.     S.     Hutchins      and     J.    B. 

Wilkie,   Manchester.       Nov.    9th.— Improvenfents 

luce 

23024 

new    proved  apparatus   loi    separating  011 

an-:  -i'  am 
23041.     C.  List  and  H.  Bock,  London.  Npj 
i  nprovi  mi  nti    in  01  1  elating  ti  1  1  evei  sing  geai  foi 
1  I'lncs. 

23064.  H.    Connell,  Glasgow.     \         tqUi. 
I  valve  gearl pumps. 

23065.  P.  Mahoney   and  A.  M.  Hunt, 

Bristol.     Nov    i.i.i       Impi  motoi    engine. 

23066.  W.  R.  Ridings,     Nov     [  oth. -r  Improve- 

lllbustii  'li  engines. 


enerat 
J.    S.  Rasmussen,   London.      Nov 


23084.     F.    W.     Mellowes,     London.      Nov. 

1  ith.  — Improvements  in  or  relating  to  glazing  devices. 

23110.     E.  Rotter,    London.     Nov.  10th.— Im- 
provements in  ci  nnection  with  steam  superheaters. 

RECENT  SPECIFICATIONS. 

IMPROVEMENTS     IN     OR     RELATING 
TO    A    FLUID     PRESSURE     MOTOR 
AND     GENERATOR     SYSTEM. 
J.    E.    Gibbs,  York,    and    F.    H.    Sheppee, 
Bracknell,   October     19th.     1905.—   I  his    invent 
relates  to  improvements    in    thi     construction  cd    the 
operative  parts  ol  a  fluid  pres  uri   11    >toi  an  1  generatoi 
system,  and   in  the   working  oi    s:  mi    so  as   to  avo:  1 
damage  to  tin    generator    section-    li\    overheating     H 
being   especialh    applicabli    I  enerators    fired 

«  ith  liquid  tin  I 

Hie  principli    made   use  01   is   •'    t    b\    keeping   I  u 
temperature   ol   thi    ijenerator  at  a   constant  predeter- 
mined amount    no  matter  whether  thi   motor  i-  statii 
ary  or  subject  to  heavj   load,  it  will  be  tree  trom  the 

liability  to  o\ ating,   which  does  so  much  dama    - 

10 '-mular  generators  at  the  presem  time,  and  will 
also  very  materiall)  lessen  the  severe  strains  and  wear 
and  tear  to  which  frequent  and  largi  variations  oi 
temperature  now  subject  them  .vhile  the  necessary 
variation  in  thi  amount  oi  steam  required  is  obt 
by  regulating  the  amount  oi  watei  supplied  to  sail 
generator;  tin  principle  is  applii  ibli  mainly  to  Bash 
boilers,  and  in  their  t  ase  the  pressun  thi  st<  un  w  ill 
11  in  lependent  oi  thi  temperature  oi  the  boiler  section-  ; 
the  pressure  will  I"    regulat      SCCO  to  the  amount 

[1 ,  I  wati  1  supplu  I  and  thi  fi  ■  ivater  will  be 
regulated  b\  thi  drivei  ol  thi  -'I."!'  according  to 
the  speed  required  01  thi    16a  I 

attempts  havi  hitherto  been  madi  to  satisfactorily 
-  ff(  t  this  result  but  up  to  thi  |  ent  o  far  as  is 
known    without    producing    an    apparatus    which    will 

work  satisfactorih imioalh    ai  thout  getting 

.,,,,  ,,1  ordrr  tot  a  coi      li  rabl  time. 

Su<  1,  ,,  geni  ratoi    <    1-  referrt  1  to  li  a  hitherto    be  :n 

fired'in  the  light  1  types  oi  motoi  lei  by  employing 

petroleum   oil   ot    some   kind   suppli'       un  lei    pn 

,,,    burflei      ben  thi     generatoi      nd    a   1  ommon 

prat  tice  hithi  rto  1 1 hi      atei  and 

the  oil  requiri  I  pump  opi  rati   I    bj    .1   cot 

system  ol  level or  the  like    thi    oil  and  water 

being   din  1  tlj  tional    to  1  ther  then 

and    not    capal  1     o)    imme  li  tti     vai 1    di  1 

, ttelj      Iso  the  been  pumpe  1 

tthe  pn  11    to  a  1       f  valve  on  the  boilt  1 . 

wliu  h  1-  «•'  tefu  1  of  water  an  pov  1 

,.,,.  1  an  :  oil  pUi     ■   I  being  direct!  1  rtion    1  an  i 

iv    the   drivei    acci  rding    to   the 
it  1-  almost  impi  ■  sible  to  control 
ovei 


1. inn. ilh'    i<  ;ul 
ste  mi  pn      ! 
them  with  sui  1  ■ 

■<.  1  le  fenge  ol  1 

1  he   diitn  nil-- 

keeping     the      tl  i 

111 


been    to  "  "is   ol 

,.■    thi  tor   constant 

varying  limit      1     no  load   and 
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full  load  on  the  motor,  at  the  same  tunc  thai 
variations  in  the  supply  of  steam  are  maintain" 
tile  generator,  and  the  steam  kept  dry. 

The  subject  oi  this  invention  consists  in  con-t: 
a   continuoaslv-runnmg   water   pump,   a   continuously- 
running  air  pump  giving  the  oil  supply  to  the  burners 

.  means  of  a  constant  air  pressure  maintained  on  the 
oil  supply  tank  and  regulating  the  quantity  oi  oil 
supplied  "to  the  burners  a  cording  to  the  temperature 
.11  the  furnace  by  means  ot  a  thermostatic  appliance 
therein  operating  an  oil  supply  valve. 

The  water  supply  obtained  by  a  pump  driven  con- 
tinuously, either  directly  by  the  engine  shaft  or  through 
the  medium  of  a  counter  shaft,  is  controlled  by  a  hand 
lever  connected  to  the  suction  valve  of  the  pump  so 
is  to  vary  the  amount  retained  in  the  pump  lor  de- 
livery,   this   being   preferably   the   device   for   \vl 

latent    was   applied    for   under   the   number    ' --  | 
tlie  present  vear. 

The   air   pump    tor    giving    pressure   on   the    fuel   oil 
t  mk    is    also    driven    by    the    pump    shafting 
maintains  a   constant   pressure  on   the  fuel   oil  to  the 
controlling  valve,  the  supply  from  thence  to  the  I 
>r    burners    being    controlled    automatically     b; 
thermostat. 

The  thermostat  consists  of  a  metal  tube  with  a  rod 
of  a  different  co-erncient  of  expansion  insile,  and 
suitable  connections  for  the  inlet  and  outlet  of  the 
-team  supply  from  generator  to  engine  are  made 
in  the  tube,  also  the  tube  is  provided  with  a  glaml  at 
the  end  through  which  the  inner  rod  protru  d( 
the  said  inner  rod  is  fixed  to  the  other  end  of  the  tube 
and  made  steam  tight.  The  protruding  end  is  attache;: 
to  a  valve  with  a  taper  plug  on  the  supply  pipe  01  tl  - 
liquid  fuel  to  the  burner  of  the  furnace,  so  that  if  the 
temperature  of  the  steam  becomes  too  high  the  inner 
thi  tapi  red  plug  to  stop  the  flow  of  fuel  to 
the  burner  of  the  furnace.  This  is  of  the  gri 
value   in   the   case   of   a   driver   stopping   the   car   and 

mitting  to  shut  off  the  oil  fuel  supply  to  the  furnace, 
as  damage  to  the  generator  frequently  results  there- 
irom  ;  moreover,  it  is  often  very  inconvenient  to  shut 
ott  the  supply  completely,  as  the  furnace  would  go  out  ; 
.i  1  this  sue  ii  a  tapere  1  plug  may  be  provi  li 
groove  cut  on  it-  surface,  which  allows  oi  a  small 
, 1  mount  of  oil  passing  the  valve  to  maintain  the  re- 
quisite temperature  of  the  generator  and  keep  the 
burner  or  furnace  in  an  efficient  state. 

Ihe    accompanying     drawing    illustrates     di 
matically    the    method    by    wjich    the    vuious    parts 
me  1  are  combine!  .1-  a  whole  to  form  a  fluid- 
pressure  motor  and  generator  system,  and  sho.v-  thi 
shaft  oi  the  mol  >r  to  the  cylinder  of  which  (not  shown) 
supplie  1  I  iv  a  pipe,  connected  with  the  boiler 
1  on  the  boiler  an  I  thi 


..1  the  ther-. 

nner  end.  is  pn 

pposite  end  with  a  conical  plug,  which  fits 

surface,   forming  the  valve  casing  ;    a   - 

buffer  1-  mserte  I   in   the  ml   to  obviate     ain    bi 

thereof   under  tpansion  ;     the   generator  is 

fired   with    oil.  such  as   paraffin,  a  supply  of    v.! 

contained  111  the  tank  seen  on  the  left  of  the  dra 

.t  air  which  force-  it  alon^ 
.,  pipe  and  past  a  valve  to  the  furnace  of  the  generator, 

sburned.      the  thermostat  is  placed  jnst ; 
the  furnace,  and  is  so  construe  ted  that  when  the  fni 
temperature  rises  too  high,  the  rod  expands  and 
the  valve,   and   the  oil  supplv  to  the  burners   is 
reduced.     The   boiler   1-   thus"  prevented   from   getl      a 
too  hot  and  burning  out  the  tubes.     In  order  that  the 
burners  -hall  always  remain  alight,  even  if  the  valve 
1OV1    is  cut  on  the  coned   pi  1° 
through  which  a  small  amount  of   oil  will  alwaj 
its   way,  at  least  sufficient  to  prevent  the  name 
burners  from  going  out. 

The  temperature  of  the  furnace  being  kept  con 
or  nearlv  so,  the  variations  in  the  power  requu 
■  1  .ore  or  less  water  into  the  gen 
which   thus   produces   a   corresponding  greater  or   less 
quantity  of  steam  ;    this  van  ition  in  the  water  supply 
■   obi  lined  by  the  use  of  a  pump,  for  which  a  patent 
ranted   under   the   cumber    14240  of   1903     I 
.  itun    'ii   same  being   that  .1  suction  valve  is 
,■     ited  mechanicallj     so  .1-  to  only  allow  of  the  re- 
quired amount  of  water  being  delivere  1.     The  variati  in 
in   the  amount  of  water  1-  obtained   by  varying  the 
1   of  a  cam  by  means  of  a  hand  lever  (not  shown 
on  the  drawing),  the  motion  of  said  cam  being  trans- 
mitted through  a  lever  to  the  suction  valve.     A  tank 
1-  also  supplied  for  ho!  ling  the  supply  of  water  anfl  al-  > 
an  air  vessel  tor  equalising  the  pressure  of  the  waf 
When  a  -mall  amount  of  water  1-  required,  the  suction 
valve  is  kept  open  for  a  long  time,  whereas  if  a  larg 
quantity    of    water    1-    require  1    the    suction    valve    is 
.  lo-e  1  a-  soon  a-  possible    SO  that  all  the  water  drawn 
into  the  pump  1-  delivered.      The  delivery  of  water   I  1 
1    rator  1-  marie  through  the  pipe  seen.      Co  1 
riving  the  pump  an  auxiliary  crank  is  attache 
which  drive-  the  air  pump  lor  forcing  oil  into  the  oil 
tank.     A   relief  valve  allow-  ot  any  excess  of  air   ■_-- 
iime  I  pressure  1-  reached. 
\  1  on  ined  by  the  con-tru 

I   out  herein  ly  the  amount 

Hint  and  pressure  of 
umpe  I       \   saving  of  the  oil  fuel 
0  attained  by  the  automatii    control  valve,  regu- 
tun    ot  the  generator. 
,,.    the   gi 

11  1  longer  life  oi  it-  parts. 
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NEW    PUBLICATIONS. 


'•  NEW    METHODS    OF    TESTING    EXPLOSIVES." 

!  1       Hi.  in  1       1  ranslated    and    edited    b\      \  se 

en    M.Inst.M.E.     6s.net.     Charles  Griffin  and 

0  .  Ltd. 

I   the  many  scientists  who  have  made  .1  spei  i  1! 

ii  the  essential  properties  oi  explosives  and  the 

ena    pi    I  heii    de<  omposition     few    ha\  1    added 

nil    technical  knowledge  oi  these  substances 

1       1       Bichel     the    value   oi    whose   recent 

ents   m   practical   research,  and   his  initiative 

ig  new  methods  and  apparatus  for  elucidating 

'  1     ol  ignition  ol  fire-damp  by  explosives,  would 

Ii.    difficult  to  estimate.     The  present   account   oi   his 

investigations     deals     with     the     following     questions 

were    the    basis    oi    practical    research    at    the 

ti     Works,    Schlebuscb  :    Why   does   a    smaller 

quantity  of  one  explosive  than  another  cause  ignition 

,    1  What    are    the    incidental    phenomena 

influences   tending   to  promote  such   result 

what  manner  do  they  co-operate  in  producing 

n         Special  apparatus   was  designed,  and  a  series  of 

ments  extending  over  eight   years  were  carried 

irdei    to  obtain  a   solution  of  these  problems 

outset  it  was  decided  to  forego  the  more  purely 

cal    treatment    oi    tin-   subject   and    to   follow 

exclusively   the  experimental  method.     In  the 

on    testing  -ration-     it    is   pointed    out    that 

1  b  none  of  the  German  stations  give  idem  1.  << 

■  rials  are  fairly  uniform, and'the  differences  between 
rious  explosives  when  compared  with' one  another 
.' ■  rally  concordant.      Some  suggestions  are  made 
3  to  Wow  to  establish  uniformity  both  in  the  system  and 
111    the   mode  of  conducting   experiments.      The    second 
describes     and     illustrate-     the     Tranzl     lead- 
test,  Bichel's  pressure-gauge,  etc.     The  products 
instion,  dealt  with  in  the  next  chapter   is  followed 
discussion  of  the  heat  oi  decomposition,   the  rate 
t.. nation    length    and    duration  ot    (lame,  after- 
itio,  and  transmission  oi  explosion       The  write; 
iimmarises    his    conclusions    and    tabulates    the 
pi  Ins  investigations  so  as  to  place  the  various 
0  ives  111  a  series  according  to  their  safet) 


BOOKS   RECEIVED. 

Royal    Naval    List    and    Naval    Recorder." 
pei      190;      (Witherb)    and    Co.     tos.)      A   book 
reference    relating   to   the  personnel  ot   the   navy 
u  tn e   and    retii ed     and    tin-  ships  oi    thi 
1  ion  to  the  customarj   features  which  have  won 
recognised  place  for  this  excellent  work  of  reference, 
ting    bibliography    ot   naval   literature  is  in- 
"  The  Proceedings  oi  the(  hemical,  Metallurgi- 
!  1  inin     Jo    ety  ol  South   Vfrica."      Mai 
003.     Vol.     Ill     [Published     by   the     So 
•  -burg,  ami   R.   \V.   Hunter    Edinburgh)      fudg 
ing  by  this  recenth    issued   volume  of  proceedings  the 

•  mi  -t    I \  ■  ■  ■    prosperous  condition,    the 

id  :"  fore  the  monthly  meetings  are  essentially 

tnd         M  h    .1     high    order    of    excellence. — 

.11  d  1   11      ■'  1  liains  foi  Lifting  and  1  EauUng  " 

n  Vict  net).  A  paper  read  before 

and     Mi    hanical    Engineers'    Society        I  '•>. 

Henry   Vdams   \l  In-t  I    I       We  are  glad  to  note  that  it 

n  found  necessary  (>■  print  a   second  edition  ol 

Ii   papei    whii  h  1-  probably  the  onlj  1 

1  he  subjei  t      "  Worl  I*he     illu 

.ii-    vol    xm\    -I  issell  and 


,.       ,.,         1  lie    latest     ■  olui  thi      popular 

itains  ot   usefulness 

bj  it-  pn  lecessors. 

NEW    CATALOGUES. 

Birkett   and    Robinson     Albion    ^orks,  Cleckheaton.-- 

A     well-produced     advance     booklet     on     somewhat 

,mal    lines    1  alls   attention    to   a    wide    range 

rineand  boilei  fittings.      I"hi  lii  m  -  Paragon  pat 

sight  feed  lubricatoi    ;  lass    tube   to   pre 

vent  blearing     and   is  secured    with   -mall   gland   and 

uidiaruliber  rings  to  prevent  1      »*hen  tigl 

thi  tube  Vnother  advantage  1-  the  patent  coi 
and  ball  condenser.  The  covei  of  this  list  1-  tied 
with  a  silk  cord,  and  an  oval  cutting  throws  into 
;    let   an  illustration  oi   tl  isbestos   packed 

?land  cock.  ' 

W.   T.   Glover    and   Co..  Ltd.,   Trafford   Park.   Man- 
chester-— An     exceedingly    neat     folding    card,    witl 

gilt-lettered    cloth    cover     has     I n    designed     to 

illustrate    the    firm's    joint    box.-    and    fittings.      Ii 

presents  representative  specimen-    descriptions,  and 

prices  in  handy  form,  and  gives  concise  instructions 

for  jointing  (.lover'-  cable-  in   the  aforesaid   boxes 

The   question   ol    bonding   now    enters   very   Iargelj 

into     joint    box    work,    and    then     are    a    number  ol 

thods  in  use.  but  most  ol  tin    various  consulting 

engineers   have   their   own    favouriti    arrangements 

:•-  have  main   engineers  responsible  for  the  electrii 

supply  oi  townships.      The  firm    mention  that  their 

own  practice  has  been  to  make  an  ample  lashing  ol 

.   -tra  id  (at  le  ist  ;    (6  SAY  G   I  ol  tinned  copper  wire 

on   each  side  of  the  joint,   and    to   -weat   this  solidly 

on  to  the  Ii, 1  I.     With  extra  high  tension  cables,  which 

1    usually  galvanised  iron  wire  armoured,  a  ferrule 

1-   been   slipped   over  the  armour  and  a    strand   oi 

tinned   copper   cable   carried    ai  ross    the   box     aftei 

linding  and  sweating  it  on  to  the  fei  rule  at  each  end 

Both    these    methods    are    found    to    be  simple    and 

satisfactory   under    most    circumstances.     The    firr 

as     also     issue  I     a     valuable      ooklet     1  obtaining 

1  tncal  mining  data. 

David  Bridge  and  Co.,  Castlelon.      In     anothei 

Oi  this  journal  we  recenth  illustrated  the  latest 
catalogue  cover  employed  bv  the  above  (inn  111 
connection  with  then  friction  clutches  gearing 
shafting,  and  hauling  installations.  We  nee  I  onlj 
add  that  the  interior  ol  the  catalogue  1-  just  as 
businesslike      being     well   trran  indexed,     and 

illustrated.  -There  is  a  suffi'  iem  \  oi  instructions, 
hints,  price-  dimensions,  and  useful  information 
in  this  catalogue  to  rendei  it  1  in  ibli  additic  1  ti 
the  office  library.  1  he  price  list  1-  conveniently 
arranged  under  foul  distinct  headings  and  a!  lai 
as  possible   the  distances  ha  en  which  each 

type  will  take  up  on  their  respective  shafts.  In- 
cidentally,   it    1-   remarked   that    these  clutches   am 

ha\ pplied  oi    the    m  si 

difficult  factional  drives  e.g  hi  ivj  calenders, 
mangles,  beetles  gas  oil  and  steam  engines  watei 
wheel-  turbines  dynamos  haulagi  work  privati 
work  etc.,  etc.,  which  arc-  bound  to  be  starti 
stopped  whilst  running  at  full  spee  I  :  the  speeds 
varying   from   as   low    as    threi  r  a   thousand 

revolutions    per    minute.      I  hi-    1-    independent    oi 

shaft    frictional   couplings   used  ecting   and 

disconnecting    the    variou is    ol    cotton    mill- 
work-,   et.      different   section-  oi    worl       et      at 
moment's  not           ca                lent,  or  when  working 
rtirtie, 
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Miscellaneous 


CALLENDER'S 

CABLE  <S   CONSTRUCTION   CO.,  Ltd 


Telegrams:    "CALLENDER,  LONDON." 


Telephone:    1911   Holborn. 


Head  Office. 

Hamilton  House, 
Victoria 

Embankment. 


-    -**" 

isi?^ 

*£■*    * 

■U^B***                  ,'"':)**' 

Works. 

Belvedere, 

Kent. 


Laying  Callender  Mains  for  (he  Lancashire  Eleclric  Power  Company. 


Ice  Making  and  Refrigerating  Machinery. 


CARBONIC 
ANHYDRIDE  (CO,). 


AMMONIA 

COMPRESSION 
and 
LOW   PRESSURE 

ETHER  SYSTEMS 


2,750  Machines  Sold  to 
Date. 


Results    Guaranteed. 


Prompt  Deliveries. 

AWARDED  SILVER 
MEDAL,  R.A.  SHOW, 
1904. 


H.  J.  WEST  <S  CO.,  Ltd., 


CABLES  :    "  SAXOSUS." 
TELEGRAMS:    "COPPERWORNI 
PHONE       879    HOP. 


114—118,  SOUTHWARK  BRIDGE  ROAD. 
LONDON,  S.E 

Contrscon  ,0  H.M.  Uovcrnmcn,.  Wa,  Dep.rrm«f.  .nd  ,„<//.  OMIC. 
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John  Fowler  &  Co.  <Leeds>  Ltd 


ENGINEERS 


STEAM    PLOUGH    WORKS. 
LEEDS. 

Our    works,   fjjndod  in  IS50. 


ENGLAND. 

r  upwards  of   14  acres,  and  employ    about  2.500 


6.  LOMBARD  STREET, 
LONDON.  E.G. 


OVER     11,000     ENGINES     MADE    AND    SUPPLIED. 

The  Largest  JVlanufactupers  in  the  World  of 

Traction    Engines 

FOR   THRASHING,   HAULING, 

AM 

FOR  ALL  FARM  WORK. 


ROAD   LOCOMOTIVES, 

FOR 

ALL     KINDS    OF     TRANSPORT, 

ANT) 

SPECIALLY   CONSTRUCTED 

FOR 

Heavy  Haulage  and   Long  Distances. 


Animal  Traction. 


Fowlers  Road   Engines  effect  a  saving  of  40  per  cent,  to  60  per  cent,  over 

Steam  Road  Rollers 
^  Road  Scarifiers 

The   Best. 

Most  Efficient. 
Most   Economical. 


fowler  5    lioad     lioller.s    arc    .so    <lc 
signed  that  they  arc  easily  con- 
verted into  Traction  Engines. 

All  above  Engines  can  be  used   for  Driving  every  Kind  of  Machinery  by  Belt. 


REFERENCES     TO     USERS     IN     ALL     PARTS     OF     THE     WORLD. 
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IPiKSIi  WUKKTif 


Engines,  &c. 


McLAREN'S 

Steam  Ploughs 

AND   TRACTION   ENCINES. 

Catalogues  and   Pamphlets  mailed   free  on  application  to— 

J.  &  H.  McLAREN,  Midland  Engine  Works.  LEEDS. 

Cable  Address:   "McLAREN,   LEEDS 

Codes  used    ABC  4th  and  5th   Editions.      LIEBERS 
Established  1876. 


RAILS 


THE  HUNSLET  ENGINE  CO, 


LEEDS. 


T      LEEDS 


MANUFACTURERS     OF 


TANK   ENGINES 
Of  all  Descriptions. 


Designs  and  Specifications  Supplied 
or  Worked  to. 


BALDWIN    LOCOMOTIVE    WORKS. 


Broad 

and    Narrow 

Gauge 


Locomotives 


Single 
Expansion 

and   Compound 


Mine. 
Furnace 

and 

Industrial 

Locomotive? 


Electric 

Locomotives 

with 

Westinghouse 

Motors  and 
Electric  Trucks 


Burnham,  Williams  &  Co.,  Philadelphia,  Pa.,  U.S.A. 

Genera/  Agonts  :    SANDERS   &    CO.,    HO.    Cannon   Slroot.    London.    E.G. 

Cable    Addresses:   "BALDWIN.    PHILADELPHIA-:    "SANDERS.    LONDON." 
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Oil  Engines 
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Rolling  Stock,  &c. 


THE    LEEDS    FORGE   Co    Ld. 


01 


PATENT    SELF-DISCHARGING    WAGON    20   TONS   CAPACITY. 
Height  from  rails.    10  ft.  Width  Overall.  8  ft.  Length  over  Buffers.    20  ft.  10  in. 


Agents:     Messrs.   TAITE   and   CARLTON,  63,  Queen   Victoria'Street.  LONDON.  E.C. 


Stone    Breakers. 


(Improved    BlaKe   Type.) 


Rollers, 
Screens, 

Gravel  Washers, 
Concrete  Mixers. 


Section  of  Machine. 


SAMUEL  PEGG  6  SON, 


National  Telephone  104. 


Alexander   Street,   LEICESTER,    ENGLAND. 
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KIT  f       Bessemer  Plant 


SMALL  BESSEMER  PLANT 

(UNCKENBOLT    SYSTEM) 

For  the  Production  of  Steel  and  Iron  Castings  ot  Highest  Qualities, 

as  in  use   at  (he 

North   German    Lloyd   Repairing  Works,  Bremen. 


REFERENCES: 

rEITIN    VULCAN  N-BREDOW.  THE    WESER    Co.,    LTD.,     BREMEN. 

THE     ISURUEOISE    CO      LTD.,    BRUGE  NORTH    GERMAN    LLOYD    REPAIRING      'S    BREMEN 

FREDERICK  KRUPP,    LIMITED,   ESSEN. 

Cost  of   Plant  and  License  depends  on   the   Particular 
Requirements    of  the   WorKs. 

For  lull  Particulars  and  permission  to  sec  Plants  In  Operation,  apply  to 

Paul  J.   Mallmann,    m.a., 

110=118,  Victoria  Street,  LONDON,  S.W. 
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Stokers 


BENNIS 

STOKER  &  COMPRESSED  AIR  FURNACES 

Suitable  for  either  Lancashire,  Cornish,  or  Water=tube  Boilers. 


THOUSANDS    IN    USE. 


Photograph  of  Boilers  which  have  been  worKing  night  and  day  since   1899. 


Write   for  descriptive  BooRlet— 


TD. 


Ed.BENNIS&Co  II 

Little    Hulton    Iron    Works, 

BOLTON. 
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WHl^Tlf    Forced  Draught,  &c 


FORCED    DRAUGHT. 


"JTlE    ^ECTIONAL  pRCED  Qr AUGHT  FuRN ACE 


combines  all  the   aoum-itaces  of  the 
|-|0ll0w  r«  with  tmoseof  thc 
^seo    /Ashpit 


Saving  in   Fuel, 

Even  Distribution  of  Air. 

Fire  not  Blown  into  Holes. 


SSSS'S"  SiS 


The  Horsfall  Destructor  Co.,  Ltd., 

Armley,    LEEDS. 


CAN  BE  FITTED   TO    ANY  BOILER. 
Full     Particulars    on    Application, 


Telegrams  :  "  Destructor,  Leeds."  Telephone  :  200"  (Central)  Leeds. 

Codes  :  Lieber's  Standard  and  A. B.C.  (5th  Edition). 


y  COKE  OVENS  "* 

AND      THEIR     HISTORY. 
Price  1/©  Post  Free.  Seventeen  Whole  Page  Plates. 

CONTENTS. 


Introduction. 

Tbe   Bee-Hive  Coke   Oven. 

C.  Otto  St    Company's  Bee-Hive  Coke  Oven,  of  1386 

Key's  Bee-Hive  Coke  Oven.  1903 

Construction  of  the  Modern  Coke  Ovens 

Tbe  Simons-Carves  Coke  Oven 

The  Semet-Solvay  Coke  Oven 

Coppee's  Coke  Oven. 

Oustav  Hllfreostock  a  Coke   Oveu 

The   Otto    HofTniann   Coke  Oven. 

The  Otto  Hllffeoatock  Coke  Oven. 


Huessener's    Coke   Oven. 

Franz   Brunck  a   Coke    Oven 

Koppers  Coke  Oven 

Von  Bauers  Coke  Oven. 

Collins  Cok«   Oven 

Poetters  Coke   Oven 

The  By-Produ.-r    Recovery  Plant     (or    Extracting    Tar 

and  Ammonin 
The  Pro-1       <  -  Product  Recovery  Coke  Oven 

The  Value  ■■!    ti.  -oducte  of  Cok. 

List  of  the  Prin.  atenta  Granted  fr<  ;0  to  1903. 


PAUL   J.    MALLMANN,    M.A., 

Civil  and  Consulting  Engineer  and  Coke  Qvon  Expert, 
110=118,  Victoria    Street,  Westminster,   I  ondon,  S.W. 
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il^iWWUMILTf  Boiler  Mountings, ~&cj 


WHEN   ORDERING   NEW  BOILERS  OR   PIPE   LINES 
SPECIFY 

WINN'S  RELIABLE  BOILER  MOUNTINGS 
*">  VALVES. 


CHARLES    WINN    &    CO.     makers    BIRMINGHAM. 


ENKE  S      ROTATIVE     PUMP 


Best  of  all  Systems 
for  all   Liquids. 

4.000   Pumps    under 

my  System  (with   a 

P     ,     capacity  up  to  15,000 

litres     per    minute) 

in  use. 


Enke's  Precision  blower. 


Entirely  of   Ir 
for  high  press 


CARL  ENKE,  Sehkeuditz-Leipzig-,  GERMANY. 


Steam 
Boilers 

(OF    ALL    TYPES    AND    POWERS). 

Manufactured  by 

The  GRANTHAM  BOILER 
and  CRANK  CO.,  Ltd., 
GRANTHAM. 


"**£SBSS£fa'jL'\    ^ 

3,000,000  h.p. 

Stirling   Boilers 


IN     USE. 


The  Stirling  Boiler  Co.,  Ltd., 

"""work!."'"'     MOTHERWELL,  N.B. 

London   Office: 

25.  Victoria  Street.  WESTMINSTER,  S.W. 
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Tubes 


MANUFACTURERS    OF 

Weldless  Steel 


Iron 
Tubes 


Steam  Pipes,  Hydraulic 
Tubes,  Boiler  Tubes, 
High  Pressure   .    . 
Steam  Mains, 


HOLLOW  FORGINGS. 
COLLARS.  FERRULES 
BUSHES.  LINERS. 
COUPLINGS.  AXLES. 
PISTON  RODS. 
Etc.,  Etc., 
Quoted  for  on  .  . 
receipt  of  .  .  . 
particular*. 


/  Tubes 

-  .  FOR  .  . 

Super-heaters 

A  SPECIALITY. 


Contractors  to  the  War  Office 
and  Admiralty. 

Tubes  Limited 

BIRMINGHAM. 


Nat .  Telephone  :  No   2582.     Telegrams:  "  Cylinders,  Birmingham. 
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Roofs 


ROOFS 


MAXIMUM  of  AREA    covered   at  a   MINIMUM  of  COST. 

NEAT  &  STRONG. 


FOR 

Shipbuilders, 

Tanners, 

Iron   Founders, 

RopewalKs, 

Electricians, 

Collieries, 

6c,  6c. 


Can   be    made   up  to 

100  ft.  span  WITHOUT 

CENTRE  SUPPORT 


Estimates  given  to  any  Plan 
and  Specification. 


McTEAR   &    CO.,   LTD., 

R0°F  CO"J.RACTORS 


"  McTear,  Belfast. 


townards    Road 

BELFAST,     Ireland. 


ON     ADMIRALTY      AND     WAR     OSTICE      LISTS 


More  durable  than  iron.  Cheapest  for  all  spans  up  to  100  Feet 


D.   ANDERSON    6   SON,   Ltd., 

LAGAN     FELT    WORKS. 


BELFAST. 
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Tanks,  Pumps,  &c. 


F.  A.  KEEP.  JUXON  &  Co 


TANKS 

FOR 

ALL  and   EVERY 
PURPOSE. 

MISCELLANEOUS 
IRON-PLATE   and 
CONSTRUCTIONAL 
IRONWORK. 

r  orward     Works 

BARN     STREET. 

BIRMINGHAM. 


OF    EVERY    DESCRIPTION. 


J.  P.  Hall  &  Son, 

Ltd.. 
ENGINEERS, 

PETERBOROUGH 


We  make   a  SPECIAL  Compound 
Direct  Acting  Slow  Running 

Boiler  Feed 
Pump 

ECONOMICAL  AND  EFFICIENT. 

We  deliver  100  lbs.  of  Water  for 
the  expenditure  of  1  lb.  of  Steam,. 
Th,is  with  our  2,000  gallon  Pump, 
and  a  much  higher  efficiency  as 
the  size  of  the  Pump  increases. 

AN     IDEAL     PUMP     FOR     GENERAL 
BOILER    FEEDING    PURPOSES. 

APPIA    I  tiH    PARTICt  1  Al'S. 

■■: 

Mr.  -!n  '  '  '>urg. 


HIGH    LIFT 


Centrifugal  Pumps 

MOST    SUITABLE    AND    MOST    ECONOMICAL   PUMPS 
FOR  ALL  ELECTRICAL  AND   INDUSTRIAL  SERVICES 

OUR    SPECIALITY. 


Made  for  inycjpj  r  all  lift*,  with  highest  efficiency, 

specially   lor   dii  upline  w"h   Electroi 

high-speed    Hlc.ir.il    Plunger-Pumps    lot  ill    services. 


WEISE  &  MONSKI, 

HALLE  ,      O.S.      (Germany). 
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Pumps 


Borehole  Pumps 

For  Raising  Water  from  Boreholes 

A  Speciality. 


BOREHOLE    PUMP    DRIVEN    BY 
ELECTRIC     MOTOR. 


The  one  shown  in  the  Illus- 
tration is  a  nice  arrange^ 
ment  of  a  pump  driven  by- 
Electric  Motor  through  spur 
gearing,  and  is 

VERY  HANDY 

and    ECONOMICAL. 


Estimates   for 


Boreholes  &  Pumps 
SUBMITTED  FREE 


On  application  to 


John  Z.  Thom, 

Patricroft, 
near  MANCHESTER. 
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WlllSILT]f  Electrical  Apparatus  li 

PfN    WLM   "  PHCENIX  DYNAMO 
■  L/-IVI-     MANUFACTURING 

CO.,  LD   BRADFORD 


LONDON    OFFICE:— 
17.    Victoria    Street,    Westminster,    S.W. 

Telegraphic  Address :  " Phedyna,  London." 
Telephone:  1061    Victoria. 

DYNAMOS 

UP    TO     750     K.W.  UP    TO     1.000    H.P. 

FOR     DIRECT     AND     ALTERNATING     CURRENT. 
WE     HAVE    AIMED    AT    AND    HAVE    ATTAINED 


Telegraphit   Address:   "Dynamo,  Bradford 
Telephone     052  Bradford. 

MOTORS 


ERFECTION      IN     THE 

ESIGN       OF      OUR 


M 


ACHINES 

WHILST    OUR     PRICES    ARE    EXCEEDINGLY     LOW.  Write  for  Particulars. 


"  WOODITE  "  WORKS,  MITCHAM  COMMON,  SURREY. 


$  NOTICE  TO  ENGINEERS.    ELECTRICIANS.   STEAM   USERS,   and   OTHERS.     "  WOODITE  " 

A    with  the  utm.  WOODITE"  hai  stood  tht  sererest  test  foi  sbi  (rear*.    No  material  In  existence  can  equal  11  10 

up  to  40,000  volts  foi    l/B  In.  sheet,  without  breaking  dbwi 
"U"  Hat  Joint  ai 
A    "WOODITE"  G.i.    1  India    Rubber,  Leather,  etc., 

Y  can  now  be  made  o(  "WOODITE." 

"WOODITE"    COMPANY,    MITCHAM,    SURREY. 
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Electrical  Apparatus 
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^P&@BgTWljMlLy)j[  Electrical   Apparatus  , 

GREENWOOD  &  BATLEY,  Ltd.,  lTedS. 


MAKERS     OF     EVERY     DESCRIPTION     Ut 


ENGINEERS'  CENERAL  TOOLS    and  of  SPECIAL  TOOLS 
for  War  Material  and  a  Creat  Variety  of  Purposes. 


Dc  Laval  Patent 
Steam  Turbine 
Dynamos, 
Turbine  Motors, 
Pumps  and  Fans, 


Representative  in  South  Africa  :  — 
W.  G.  TEBBUTT. 
P.O     Box    1471   Cape  To 


Dynamos  and 

Motors. 

Complete 

Electrical 

Installations. 


130  h.p.    Motor.    500    volts.   470    revs 


Dynamos  W  cinoto rsN3 


Efficient 


■ 


Reliable. 


Cheap- 


(CT?5  ®  W&  @ im  IS)  tP®  ©  os,  .  ?K  :M1EBBB& 


Aktiengesellschaft 


Telephone  and  Telegraph  Works 
BERLIN,W. 

INSTRUMENTS  OF  BEST  AND  APPROVED  CONSTRUCTION. 
Iltusn  CdWogues  su/>plit<1  to  the  TRADE  only 


Telephone    Apparatus 

I-'. .:  i  iwn  Lines,  and   L> ing 

1 1  ittei  v  and  Magneto  (  ill 

Central   and    Multiple 

.    .    Switchboards. 
Electric   Bells,  Indicators, 

Fire   Alarms, 
Water    Level    Indicators. 


O!  KBR    Mui  RIAI  S. 
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IKIF¥  Electrical  Apparatus 


Electric   Cranes 


up  TO 


100  TONS 


CAPACITY. 


SEND      FOR      OUR     NEW 
CATALOGUE, 


THOMAS    BROADBENT   cS  SONS, 

HUDDERSFIELD. 


Limited. 


BRITISH 
MAKE 


Electric  Motors 


THE  "TURNER"  CPEN  TYPE. 


Simple    Mechanical 

Construction. 

Low  Temperature  Rise. 

Sparkless  Commutation. 


STANDARD    SIZES 

h.ft.   to  40  h.p. 

Further  particulars  on   applicati  en 


TURNER,  ATHERTON,  &  CO.,  Ltd.,   «n™J 

ELECTRICAL      ENGINEERS. 


MANCHESTER. 
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WAYGOOD 
LIFTS. 


Xv  Special  appointment  to  1b  iTfc   tbc  fling. 


Electric,  Hydraulic,  Belt  Driven,    Hand 

LIFTS  &    CRANES. 

Falmouth     Rd.,    LONDON,    S.E. 
SPECIAL  !  !  ! 
WHEEL 

NUMBERING  MACHINE 

21/- 

COMPLETE. 

ONE     SIZE     FIGURE      ONLY. 

1  2  3  4  5 

STEEL    WHEELS. 

SELF-INKINO 
TRIPLE    ACTION. 

CHANGES   AUTOMATICALLY. 

HIGH-CLASS     MACHINES     MADE 

Ullll    ANY  MZl    I  !■■>  '■'    OK 

Let  us  know  your  requirements. 
THE  RUBBER  STAMP  COMPANY, 

Makers  of  Endorsing  Stamps  and  Accessories. 
Offices  :     1   and  2,  liolborn  Chambers, 

BIRMINGHAM. 


*  INQUIRE  I 

C.I.  CHAIRS 
SLEEPERS 

.   .   FROM 

HEAD,  WRICHTSON  V  Co..  Ltd 

BRIDGE 
CYLINDERS 

HEAD.  WRICHTSON  c  Co..  Ltd. 

WELL 
CYLINDERS 

HEAD,  WRICHTSON  b"  Co..  Ltd. 

TUNNEL 
SEGMENTS 

HEAD,  WRICHTSON  c'  Co..  Ltd. 

SHAFT 
TUBBING 

HEAD, 

WRIGHTSON, 

&  Co.,  Ltd., 

TEESDALE    IRON    WORKS.  THORN  ABY-ON-TEES  : 

STOCKTON    FORC.l     WORKS.   STOCKTON-ON-TEES; 

EGOLC9CLIFFE   IOIMDRY,    STOCKTON-ON-TEES 
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Chimneys. 

BLAST     FURNACE    WORK. 

RIVETED     AND     WELDED 

Steel     Pipes. 


CAST     IRON     AND     STEEL. 

Patent    Pressed    Tanks    from    Stock. 

CORRUGATED    STEEL    FURNACES. 

FOX    &    MORISON.       FOR    MARINE    AND    LAND    BOILERS    FOR     ALL     SURVEYS. 

Gas     Works    Plant. 


HIGH- CLASS      LOAM     WORK. 


THOS.  PIGGOTT  <S  CO.,  Ltd., 

BIRMINGHAM.  Telephone:    BHAM.  86    4546. 


Telegrams:  "  ATLAS,    BHAM. 


ON    ADMIRALTY     WAR    OFFICE.    AND    INDIA    OFFICE    LISTS. 

DROP  FORGED   STEEL 

SPANNERS. 


THOMAS  SMITH  t  SONS  of  SALTLEY.  Ltd., 


Established  1848. 


SALTLEY  MILL,   BIRMINGHAM 
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Farnley  Iron 


REFINERY. 


Farnley  Bar  Iron  is  used  in 
Mining  for  pit  cages,  suspending 
gear,  and  other  important  parts, 
and  on  all  the  leading  Railways 
in  Great  Britain,  India,  and  the 
Colonies,  for  shackles  and  other 
vital  parts  subjected  to  repeated 
shocks. 

Farnley  Iron  will  stretch  cold 
from  1|  in.  to  2jj  in.  in  a  length 
of  6  in.  before  fracture,  and  is 
safest  for  welding.        — ^)^  .  -J 


Address:  The  Farnley  Iron  Co.,  Ltd.,  Leeds,  England 


ON    ADMIRALTY    LIST. 


FOR    CRANKS 
&   F©RGINGS 
©F    EVERY 
DESCRIPTION 
WRITE   TO 


CRANKS.   LINCOLN." 


CLARKE'S 
CRANK    & 
FORGE    CO., 
LTD.,  LINCOLN, 
ENGLAND. 
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Iron  and  Steel 


Head  Office  - 
St  Paul's  Square. 

Birmingham. 


[<wthreeu] 
ra 


Waterloo  Chambers 
I9,Waterloo  Street 

Glasgow. 


Sam h  Buckley 


CORRESPONDENCE  SOLICITED 


Styrian  Steel  WoRks.S  i 

CESOLICITED.  PROMPT   REPLIES 


PROMPT  DELIVERIES 


Simple  to  forge  and  harden. 
High  Speed  and  deep  cuts. 
Increased  out-put  when  turning 
Cast  Iron  and  Mild  Steel. 


64        [supplement  page  x\ii.  J 


PAGE'S   WEEKLY. 


November  24,  1005. 


Iron  and  Steel 


WALTER    SCOTT,    Ltd., 


LEEDS    STEEL        »«».: 

"  Bessemkr 

WORKS  .    .    .         LEeos 
LEEDS,  ENGLAND 


Manufacturers  of     .     . 

Rolled  Steel 
Joists, 
Channels,  etc. 

Mild  Steel   Blooms,  Billets, 

Slabs,      Tinbars.      Rounds, 

and  Flatf. 

Speciality: 

Tramrails 

Books  oj  Sections  and  othei  information 
on  application. 


Twist  Drills, 

Taps, 

Milling    Cutters, 

Reamers. 

H.  F.  SCHNICKE, 

CHEMNITZ  (Saxony). 


BRADBURY  &  CO., 


LTD 


Capstan 
Lathes  and 

Labour         % 
SavingTools    ■ 


.....  e=ls  -- 


WELLINGTON 
WORKS. 
OLDHAM. 

Lists   Free. 


STEEL    CONSTRUCTION 

IN     ALL     BRANCHES 

ftuildings  Designed  and  Erected  in  all  Parts   of   the   World. 


BOILERS,    TANKS.    AND   HEAVY    PLATE    WORK. 
CHIMNEYS,    RIVET!        ['IPE.    CORRUGATED   IRON. 

ITER=CONLEY     MFG.,     CO.,    pittsbukg.    pa.,    u.s.a. 

New  York  Office  :   39-41,  Cortlandt  Street. 


November  24,  1905. 


PAGE'S     WEEKLY. 


[si  ri'LtMKNT  page  xxiii.]        65 


!^fm»Tij 


Iron  and  Steel 


RIVETS 


ESTABLISHED    t817. 


BOLTS 


CONTRACTORS  TO  THE 

Admiralty, 
War  Office, 
India  Office, 

Etc. 


Manufactured  by 


T.  D.  Robinson  &  Co.,  Ltd., 


DERBY. 


Rivets,  Derby. 


Telephone 

No.  214 


SCREWS 


*    j~\  i  t  /»<  AND  ¥7*  _         „! * 


Crankshafts    T    Forgings 


ON  ADMIRALTY 


BENT 


WAR    OFFICE,   6c.   LISTS. 


FOR 


*  CRANKS 

*  Square 

«     °r 

*  Round 

« 
« 

* 
* 


MARINE        J 

s 

AND  » 

OTHER  1 


PURPOSES.  ♦ 

» 
* 


^  -3» 


I WOODHOUSE  &  RIXSON.  Sheffield.! 
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HerbertWPeriamL 

TipoDCAte  5T  v/oRKS 

Birmingham. 

TELEGRAPHIC  ADDRESS 

"FLOODCATE"  BIRMINGHAM. 

TELEPHONE     N?  373. 

STOCK     250.000     CROSS 


-  r      -   «£  >   v 


:£"?         £?     ■~-wtl|J|L^-~-'''^ 
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MODERN 
ENGINEERING    PHOTOGRAPHY. 


J.    HALDEN    &   CO.'S 


Pboto-Priiit  Deoeloper  and  Drper. 


The  Latest  Production  . 
for  Facilitating  Photo-  . 
Copying  and  Promoting 
Cleanliness. 


INSPECTION 
INVITED. 


Washes  and  Dries  Photo- 
Prints  of  any  length. 

Write    for    Particulars 
and   Quotations. 


J.    HALDEN   &   CO.,    8,   Albert   Square, 

MANCHESTER.  I 


LONDON,    NEWCASTLE-ON-TYNE. 
BIRMINGHAM.    GLASGOW,    &   JOHANNESBURG. 
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DON'T    HESITATE, 


Every  Sheet 
bears  this 
Watermark,  $3- 


BUT  INSTRUCT  YOUR  STATIONER  TO  SUPPLY 

D)|jr(0)l!tt   D 


ag 


Manufactured  in 

White  and  Five 

Tints. 

Specially  adapted 

for  Departmental 

Stationery. 


©©KM' 

SUPERFINE    TYPEWRITING    PAPER. 
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Special  Offer! 


A  Filing  Cabinet 

which  holds  10,000  letters  for 

£5  10s. 


This  offer  consists  of  a  complete  Vertical  Filing 
Outfit,  solid  Quartered  OaK,  as  illustrated. 

The  Outfit  consists  of  a  Two- Drawer  Vertical  Filing  Cabinet, 

with   Stand  fitted  with  200  Manilla  Folders,  and  40 

Numerical  or  Alphabetical  Guides. 


A    LIMITED    NUMBER    ONLY 

WILL     BE      SOLD    AT    THIS 

PRICE. 

Refer  to  this  Magazine  in  ordering. 


Thc  Shannon,  Ltd., 


Telephone      iqoo  London  Wall 


Joinery  and  Catinet  Works,     DALSTON.   LONDON,  NE 


P.    W.  SCHAFER    Managing  Director 


PETIT  A  PETIT  LOISEAU  FAIT  SONT  NID." 

The 

Lyie  Dossier 
Filing  System 

Follows  thc  above  maxim. 


THE  LYLE   COMPANY,  Ltd., 

Harrison  Street, 

GRAY'S  INN  ROAD, 

LONDON,  W.C. 
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Time  Recorders 


ALL  our  Time  Recorders  are  made  to  STANDARD  GAUGES, 
spare  parts  being  kept  in  stock,  enabling  any  repairs  to  be 
executed    on    the    premises    WITHOUT    DELAY. 
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mfm%§{MmmiLY)l       Time   Recorders 


Indispensable    to    Employers    of    Labour. 


THE    "DEY"    TIME    REGISTER. 

HOWARD     BROS.,    Proprietors    and    Manufacturers, 

lOOb,    Queen     "Victoria     Street,     LONDON,     E.C. 

Head    Office:    40,     Paradise     Street.     LIVERPOOL 
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NORTHERN  RAILWAY  OF  FRANCE 

AND 

SOUTH    EASTERN    &    CHATHAM    RAILWAYS. 


FREQUENT  and  RAPID  COMMUNICATION  BETWEEN  LONDON  and  PANS. 

SHORTEST        SEA       PASSAGE 

(03STL"5r      ABOTJT      SIXTY      jVEHSTTTTES). 

FIVE    QUICK    SERVICES    DAILY,    as    under  :- 

Via    DOVER    AND    CALAIS. 

Depart,  from  London  Arrival  in  Paris.  Depart,  from  Paris.  Arrival  in  London. 

t-    .1.0  a.m.  ( For  PARIS  only         4.45  p.m.  t       8.25  a.m.     For  I  ntcrmediale  Stations  (  ^  5J     m   I  Charm-  Cross 

(Charing  Cross  Station)  I  For  Intermediate  Stations  ...        6.5    p.m.  t*    950  a.m.     For  CALAIS  only )    '  '1        Station. 

t     11.0  a.m.    from    Victoria  Station  6.45  p.m.  7"  12  noon        7-5P.nl.    Vict"     1 

;       9.0  p.m.       .,         Charing  Cross  Station  ...         5.50  a.m.  X      8.40  p.m.    ...      Intermediate  Stations      5.40a.m.     Chai 

Via    FOLKESTONE    AND    BOULOGNE. 

Depart,  from  London.  Arrival  in  Paris.  Depart,  from  Paris.                                                      Arrival  in  L on 

I     100    a.m.)                                                                  f  C.S    p.m.  I      s-25  :,ml  Intermediate  Stations                 •:•     3-45  P-n>-  (  CJ" |"nS 

t«     2.20  p.m.     from  Charing  Cross  Station  ...         9.15  p.m.  }       2.40  pm.i                                                              '          |5  p.m.  j        rS 

J      220p.m.)                                                                       (11.25  p.m  ts     40    p.m.    For  Boulogne  only  ...          '                        I  Station 

t  1st  and  2nd  Class  only.   }  1st,  2nd,  and  3rd  Class.  *  Restaurant  Car  between  Paris  and  Calais  or  Boulogne,  and  w 
V   First-class  Hotel  and  Restaurant  at  the  Gare  du  Nord,  Paris,  and  at  Calais  Maritime   Station.      Luncheon 

Baskets  obtained  at  iixed  prices. 

The  2.20  p.m.  departure  from  Charing  Cross  is  the  fastest  connection  between  London  and  Bale  for  Switzerland  and 

Italy,  vid  the  Gothard  Route.     Through  Corridor  Trains  and  Restaurant  and  Sleeping  Cars. 


South   Eastern  <3  Chatham  Railway. 


THE    CONTINENT 

Four    Royal    Mail    Routes 

VIA  __ 

DOVER  FOLKESTONE         DOVER         QUEENBORO 

CALAIS.  BOULOGNE.         OSTEND.         FLUSHING. 

LONDON-PARIS    IN    LESS    THAN    SEVEN     HOURS. 

Five  Services  Daily  In  Each  Direction. 
NEW        EXPRESS        J\  I-Tt:  It  IMOO  N        DINING       CAB       SERVICf. 

Daily  (Sundays  included),  via  FOLKESTONE  and  BOULOGNE. 


Mail  Route   via  Dover  and   Ostend. 

Three  Bxprea  Service!  Dally  In  Back  Direction. 

Flushing   Royal    Mail    Route  to   Germany,  etc. 

n    :  I 

For  Full  Particulars  see  S.E.  &  C.R.  Continental  Time  Tables,  price  3d.  VINCENT  W.  HILL,  Gcntui 
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Arthur  Stafford  &  Co. 


Rtad  what  ibt 
"  Caxton    magazine  " 
the  Official  Oraaii  of 

ihe  prinilna  and 

Kindred  Cradcs.  says 

about  our  printing. 

"  An  illustrated 
Catalogue  printed  by 
Messrs  ARTHUR 
STAFFORD  &  CO  j 
Denton,  is  a  decidedly 
up-to-date  specimen 
of  typography  and 
half-tone  printing, 
and  reflects  the 
highest  credit  on  the 
producers." 

•'  An  eitremely 
tasteful  piece  of  work, 
perfectly   produced" 


rX£XX5x> 


HIGH  GRADE 


PRINTERS 

of  Engineers'  Catalogues,   &c , 
at  the  Best  Prices. 


Central  Printing  Works,  DENTON, 


MANCHESTER. 


^5  Fa  rringdon  ^i. 

IONL)ONe.c 
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r 

CONTRACTORS  TO  H   M.GOVERNMENT.  FOREIGN  GOVERNMENTS   HOME  »  FOREIGN  RA'LVv 


eO,PORAT.*CF*««VS£8£SNe00,« 


FlEMINGB«RKBY&C00DAllE5 

I  ■  •  HEADWORKS   *  RECISTCRED  OFFICES. 

West  Grove  Mill, HALIFAX. 


f  "« 


»  it  I  *   » 

riiti.  tr. 

mi*  1 1 : 


Telegraphic  Address:  "  FLEMING.  HALI  FAX 
TELEPMONb    No-   48    Halifax. 


Deighton's  Patent  Flue  & 
Tube  Company,  Ltd. 
DEIGHTON'S    FURNACE. 


The  Destructive  Tests  have  proved  the  DEIGHTON  FURNACE 
to  be  the  strongest  to  resist  collapse  ever  made. 
It  is  also  unequalled  for  Uniformity  of  Thickness  .iml  Kasy  Scaling. 

MAKERS    OF  MARINE   and 
LAND  BOILER  FURNACES. 


Awjrd*3  2  Bronzt  MediU. 
?trh  Exhibition,  1900. 


i     WITHIiI 


Vulcan    Works, 
Pepper    Road,  LEEDS. 


This  picture  represents  an  Elec- 
trical   Engineering   Works 
in      Yorkshire]       which 
illy  laid  1 « is t  lor 

„•  i   . '  ■'^sV^v'^       ''"-'      manufacture     of 

Motors, 

Switches,  and   Switch 

!£  P  C  "SFff /"#  !  verything 

p  "     M    rn'riiy       is   "'    lhe   '" 

rrl      F      Prices    are  ",c  l°wesl 

;.  *  ,  ■  nsistenl  with 

ind   work- 


man 

lhe    Warn*   and    \ddrcss  : 

L\     W.     BROADBENT, 

Victoria    Electrical    Worhv 

EAST    PARADE,    HUDDFRSFIELD. 


The  CAPELL  Patent  Mine  Fan 

IN     USE    ON     MINES    ALL    OVER    THE    WORLD 

Furnace  Cas  Cleaning  Fans 

(In    lame   vise). 

Induced  &  Forced  Draught 
Fans. 

Fans    for    Ventilation  of 
Buildings. 

ADVANTAGES: 
Hltfhest    Economy  in    Power 
Small   Size   Ol    Fans. 

CAPELL  FAN  CO.,  13,  Moseley  Si,  NEWCASTLE-ON-TYNE 


November  24,  1905. 


PAGE'S     WEEKLY. 


[supplement  page  xxxiii.]        75 


GREEN'S     ECONOMISER 


MAKES 

EASY 

WORKING 

IN  THE  BOILER  HOUSE. 


49 
49 

4S 
49 

4S 
49 
4x 

49 
49 

49' 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 

* 

49 


'3o3o****  JoJnJoJoJoioJ&! 


ft 


SAVES    15    TO    25    PER    CENT.    IN    COAL 


For  STEAM  BOILERS. 


!* 
ft* 
» 

ft 
ft 
ft 
ft* 

ft 

ft 
ft 
ft 
ft 

ft 

ft 
ft 
ft 
ft 

ft 

$4**44  +  *-+  4*44444  4444444444444  4  444444444444444^ 


More  Steam  and 
higher  efficiency  at  less 
cost.  Large  reserve  of 
feed  water  at  evapora= 
tive  point  always  ready 
on  sudden  demand  for 
extra  power. 

Catalogue  gives 
details. 


E.  GREEN  &  SON,  Ltd., 


WAKEFIELD,  MANCHESTER,  LONDON, 
AND    GLASGOW. 


BUILDINGS  should   be   HEATED   and   VENTILATED  with  PURE  AIR. 


"SIROCCO"  FANS, 

"SIROCCO"  AIR  HEATERS, 

AND 

SIROCCO"  AIR    COOLING    AND 
FILTERING   APPARATUS. 

Highest   Award,    Grand    Prize,  St.    Louis 
Exposition,  1904. 


DAVIDSON  &  CO.,  Lm 


SIROCCO" 

ENGINEERING 

WORKS, 


Belfast. 


13,  Victoria  Street,  Westminster,  37,  Corporation  Street,  115.  Hope  Street, 

LONDON.  MANCHESTER.  GLASGOW. 

Sole   Representatives  for  the  Continent  of  Europe:— 

WHITE.   CHILD,    O  BENEY,    Ltd.,  62  and    63.   Queen   Street,  LONDON,   E.C. 
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Offices : 
106,  Cannon  St., 
LONDON,  EX. 


Works : 
SILVERTOWN, 
LONDON,  E. 


The  India  Rubber,  Gutta  Percha,  &  telegraph  Works  Co.,  Ltd. 

CONTRACTORS  TO  HIS  MAJESTY'S  AND  OTHER  GOVERNMENTS. 

James  Fairley  &  Sons, 
rsssssr:     tool  steels 

Invite  attention   to  their   Unrivalled   Self-hardening  Steel. 


Fairleys  SELF-HARDENING  Tool  Steel 


FOR  HEAVY  CUTS  AT  HIGH  SPEEDS. 


la  considered  to  be  the  HARDEST 
and  TOUGHEST  Steel  yet  made 
(although  the  cheapest  In  the 
Marhet).  Small  samples  free  to 
approved  buyers. 


NOTE-JAMES  FAIRLEY  6  SONS* 

v         WORKS    (Bramall     Lane,     Sheffield, 

Si      and    Mill    Street    Force    and     Rolling 

Mills,      Birmingham)      are  merely 

Branch   Departments,  and 

All  Communlcatloat  should   b»  mddrtucd   to    tht  titmd  Otllc*t :— 

OLD    MINT,  SHADWELL  STREET,  BIRMINGHAM. 


PLAN-COPYING  PAPERS  and  LINENS, 
and  LINEN-BACKED  PAPERS,  giving  Blue,  Black,  and  Brown 
Lines  on  White  Ground,  or  vice  versa. 

THE  FINEST  QUALITY  ON  THE  MARKET.  FOR  ENCINEERB  AND  ARCHITECTS. 

nencrlptlve  Booklet,  Specimen  Prints,  and  Price  Llet  poet  free  on  application. 

MARION      6     CO.,     Ltd.,     22   6   23.   Soho  Square,   London,  W. 


££.  lor  £  ,,,lpn„„..  hy  ^-«-o^,2*ca^?.^  K^'""  '  '"'■  *~**  EC';  ^  PUbU,htd  " 


